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CELL AND CELL STRUCTURE 


sRH (Key Words) 
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?rrsfc^rcw-(r 5 t 

3 aRrc*R*r 


igRifapm 
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C^HT (Cell) 


t*.iR# ^5RR Cell (‘iilf&'J Cellula wf ^<r) (^$ft, 2 tm&, cfRt% Rst) 
*R# ^irrc^iffa kytos- RRR^rr ^R c*^ i <[fc*t (Robert 

Hooke) i'b'btf ^tw Cell firc*R « sRrR ■qsc^r 

R?T R^Tt *tf?T®RT (R*R I Cell ^ (R5R *fWRT « ^tR 5 ^ liRR* i 

lir^c^rft rtstRotr rsrIrr s rf^ 51 <i^(.<w?l ^l<i(.w ^rrtrt 

(RRiRfl RRf§ I 4 ’3PRRT CW R'-rft^ £RI'CTR Rt&R# #RtRC<R RR3 'fSRfaRS 
<w 4 l<ifa R’Rfr rcrsitrs «r$m,&-T pi<ji <m 4 i<iRi, ^< 1 ^ rrr c^jr 

f%fw I 



tegai *>y 

* 4^ -v» *• 1 •A 

* - - • ^ -»- —f - - 1 i” 

' m, "W ) 4 . w 

w “ *V t **, _ . t 

— # . # ▼ • 

' • 

• *v—>* 

• ^ ‘ v 

^ -* *, * - * 

. * 

bC m ’ - •* 

mKJiB it i 



vSfew c<m 




snf^twm 


f&Sf: RtSf ^ SRtRR (R 5 R 


M^FR^t, ^|<I<HiJMl £RT^t'3 RlIkflR ^RR^lCRRf^CRtRsRlWMl RRRC^NRsI 4R5tf*PF 7^m SftfiTS | 

i) Swanson I Webster (ifcRb-) 4R Rre ^Rc»r c#s rsr CRlfiw 4^35 crr <rc*r 1 

ii) De Robertis (i&Rtr) 4R Rre #<cnc^ Rt^fap« 4 <w<f crRrrct 1 

iii) iSs>Vvs RtRT (Rift ^ Pu<fRj*? (Loewy and Sickevitz) RRR* tjsr cRRRfRSRfR Rre m sfiR*ti rrt 

RRt RPfR 4R^ RRT (&<1'4aRllR 5ifW R^fRRRRtR #<t%rR 4R5RR RR (R5R I 

iv) ^#<15 RtIRR RRRT RSRtft, “ttRRT RRtCRft^ 4R? f^^URtR PrIsT'* 4RR9 Rttt^tfRRFP (R*R Rsf | 
(Rsr ^rt ^Rotcrr r^r 'S <r>k:s?<i ^rrs th « rt^rfr^t, sIusrusrx RRt fer RfRtRfi^ rr$r 
csm^rttiwRlRR ^ crrr crr* 1 









































































































































'StRR'mR : srst Rr 

C4RlWt : '^kR'&slMO CR RIRfR t<t>lt*U1 ^ftl^N 5 'Rt C#s 'Q RtRtRTRR RH 4l<HM, TR4K, RfRlpR, 

C4tR ^RR R^R RR?, M'»l'S? r l RtRt ‘=$#7? C4tR CRW R^jR CRftRR ^RRT% R^TR Rpfk R4 RRtR, C4tR r^-er 
RcrrRI ^ RrPrPrT rrT rr Rtw c^lwnt Rt Cytology RRt rr i 


CRttw 341 rwr (Types of cell): ^8^ rPr wtRtR' Fiwt% 4t (Fott) crErr m^OrUcrr RkRR %rr 
rrr crRrertj; «fi;R 'sfR wi, RRT: RlfawlR (Prokaryotic cell) RRt 3f® CRtR (Eukaryotic cell) i 

(i) RtTR cr!r (Prokarytic cell) 8 cr rr crPr RpntRfr® 'S 5jpR§ fR^QmPr cr^: CRtw 4tTR CRtR RRt 

RR I 4tTE CRftRR Rf^RfFltR <R'®I'® 4RT C4R ^gtw (RRt Rl^l<Pl2a^f, RRW RT®, STlPSvis, 

CRfijfRtR ^oT#) «IU4 RT i RtRtRR®' fa*fH (Fission) 4RRf 4TtRt^#4 R'sufot® crIr 
tRSt^TR R’Rjj' rr l ^t%TtR, RTt4d>TRRr, %!t» RfSf 2 *(rPT 4R C4tR 4lfac4tCRR et^r ^RlRRR I 



fi?R : RlttR C4tR fM:34S'C4lR 

(ii) etf® C4tR (Eukaryotic cell) 8 Eukaryotic ‘*P# 134 1t Pf CRW CRRt rcrt?? RtR 4*f eu = good; 
karyon = nucleus 4«fh ’®tR R^RRPR^ C4tR i ws C4lR3tftR TRT*fl (R RR CRttR R[Rfr® « '^rr% 
R^RRlR TRRTRlR CR^ CRtRW 3^® C4lR RRt RR I 
RtfR^fR RtRSiR ^®R®RR ^3R %t% 4£R 4R# R^Rtft %RR (RRSRtW ^KR ®TR 4Rt RtR : 
i I CRRRR (Somatic cell): RWl^t CRRR C 4 R #RWR R$>R 4R, 'STRR 4RSf 48R5RR 4R Rf, CRSTPltW 
CRRCRtR RR I rRuRIrR Pl »|Sr»i SfferR 3WTt CRRCRtR C«H4 4£R (RWR Rf§ RR I 
R i rjr C4R Rt RitlRt (Reproductive cell Rt Gamete): <RC4lft#RR crrr crR 'S^rjr-rRst ^sR^R 
RtR, (PT^tRTtR WRRtRtR RR I WTtRlR TJRWnR, RRf: 'S^tl *9 feRt I ^Rt RRiEiR fR®RtR 21RFRR 
RRRRR ^rES^RR 9 mf^RpstRR C«P4^ii RR I 



fer : CRR C4R 


C'rwwra Min 

a - 




iStf C¥t^ 

^lPtRRR£4R 


RR : 'StRR C4R 


CRtIRR faSQmtCR %R%® (^FfWkRRsR R^RlR R>hSC'S C4R RRRw^eRR I RR1 : 

i I %?HRR C4R (Diploid cell): RRR (RRRR iR^RtPT ^CRt (2n) (RFERpRtR RR4 I g#1Plt 
(RFftRftRtRIR R4CR fRCRtR RR I R[®Rt°, feUtRW C4tW TJCR^ MRttR Rft4 I RR 'Q Rf'fR CRR 

(RSR fe?RR5 (2n) 4«flR ^(Plt RRRtRRRft | 

/■-N 

f»W%4fR: C4R44 8t4R'3^t : % fsrWN 4K4RCT? 

- 






























































































































































































crw 'S 

^ i cw (Haploid cell): c#r ?tsH*w4ft str%ff?r ots; <5?^ « ft srr w Mt ^ i <*m c<m 

sjr’toi's- (n) c^iwprniif^fg 4 <f<f ^<r° tje-M^w (motile), 'sjrtraw \g ft «tttffir> oNk (n) 
>$&%. f^gr (n) Rw c<m wf fetter ®fT%nri> ^^ptrj (2n) «tf^ w ^wu 3jpF 1 


1*M*fhr 4l®t: ^jr^pra^s- « festal c^risra w i ] 


(Shape ofthe cell): <R>RRra- (^fM Igfgt ct$ 1 etsfl 1 % <rR? mte&i ww oiiffa 
1 %tf1 ciro «ff^% 9 ifs<i'a«i%T ^T f^r ^s ’ttw 1 Amoeba rSc^i-'ii^S (Leucocyte) C?W «|T^% 
eifoPriivs «i#s ^?r 1 irsRf^s ®n<>j\a*T\a \sraw uw w 1 ^riwns: <wsf^ 

w ■'Sjrff^r i < 4 w errors' <n1%^ $<s° s ’rftm c<TCr<r '«rr^1% fj)*iwr *>^r *tm 

w 1 «i 9 t1^w ^rrararcvs ^<f c^n> 'S csiMif^n *trw 1 9 t§®ns \31%wra c^tFrwr <?ph- ’Iurh' 

<Pit5rr, fs’irw cw-’trn^r ^it^rr, w^rsrt cwt- cs^rrt <isitsrr, wrfrt cw- JFrra?' 

cw- eti^c°i>i, w^Rsra- cw- efsf% smR > 1 


sttl^wrea^r rt*St ojr^lw (Flattened) cw- ofrsHR^ra' ^iwfsrijm 4 * 1^1 ftpR 

^tERr cm, w oji<if\*)-sj (Cuboidal) cw- stf^sr v 1 *i<m*i\i:<ii cm, 'swiffon 

(Columner) cw- cw® wt?t ojiwft cm, fr# ^rnriw (Discoidal) cw- w’triJfa centra 
■#t^r, <i^ii^ra<i (Spherical) cw- «iw<p ^T-tlif fesr (Eggs), Rpf ofRpw (Spindle Shaped) CW- w( 
c 9 tf*tw, w «ii$fo<i (Elongated) cw- ^ cm, *tr«rr 1 %« (Branched): p? cm w sthr* i 

c<mc*r «n^ (Size of the cell) = cm mt^a ^fririSfas 1 cmff IglWt m^r i c<mc*^ onm 
mracpa io-ioo pm *t# m «rn^i *K% o.i ?n<>cs&if*iGu ?tpt 1 ^f*it ^g^sr (R>ra (^wf^f: 
Mycoplasma ^itsrj PPLO = Pleuropneumonia like Organism) cw'str c*ttsi Ikw 

^ifoicbicst i'pfsft wgti 'nFRr cwsrw 1 lR 5 f (Rsm^tFW £w*rr w, 

W: ?ftt w^nftstr%^ngjwf rt* rr«rr^ inpt ^"frms > fsfSrca'fl'Q 1 

(R5ra 9 #srn:‘»tg' ^^5 (Units of Cell Measurement): c<^ra Ml^srn; 9 ^ %->ic<i (p) 'S 

(A) ^ #nw oUtssfrlwaTiR ■snAcirfsj'Fra' (pm) gjiMf^rst (run) ^< 5 r® ^ 1 
i vii^CdjifviFra- (pm) = > (p) = o.ooi (mm) 

i gjlWlPi'Gra (ran) =0.001 vitecaiffiGRr (pm) = lo (A) 


f*W^R r tW: Rfefj '3|1*^fes5 C^!tw?f sfr I 

... . .........■„> 


/f d 

PLf 


A' M /T“ 



fFSt! WTflw stTlSt^W 



fFSt : lRf%^'4|1«f>i\M Si^VlWR 









































































































































































































































e?)<OT c?mwrcs c^f^r «iw wm4t[M»st w«fr wi miww 

7n^»tT®T «nw i ^1%irra wrw*f wot (typical cell) wit w wi cwra ^ 

cwffa «mw i 


^%r (WtOT (Structure of Plant Cell) : 


WCfH 



caf^n* (*PJ=t) 


CWT 

^f/W 

csrsug -'r 
Pi©f£*il« ijgr 
ffiSfpvsorFr 


RS&3JM 




*il4>c$lfi>©ft©q>i x 
<3Cd>Wstfo<P (srir^rfa (wt) 

($p) 

«i1^i>i1i>i1^ 


fran >.> <sT¥^'sit¥f SfimnuH «tW 


^%w iw psf sir i >*)^ sj^wift vSI^ot f^1%^ fE>^ 'e^f»rgx ^ifea ^ i wsft cw 

>wf& 1^% <wnw, (Wot ot «tW « ^nwFT « ^grw sits siwc® *m \ ^ <wn?t ^ ^ifth « ^ot 

^if^foa fofeiw \srw wM" w w l 


r— - — . . ..— . . .——. . . - - — .—■ ■> 

Sfewiro (WOTW^afSrer =rrsr *j®t i 
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CWS G m 


onw»f re ow 'Q owt wr vat ^355 'srrtrcar ^>rgm <rar 


^K'3(«'t14|«) 


'V 


A. 


B.'WSt?IIW 

y 

(CTfa^' 3 T#^^¥) 


4 wh sfllfa 


Sf__ 


* 


V 


I 4.rewft#~l N. *tfoEttimpf1 I <t. flsifr«i»i 


i. C^t^ 311^5“^!^ 

(i) 

(ii) rtjfiN 

(iii) 


tflwkStuai? 


y 

\S. 9{F$5 

(i) ^m$}\ 

(ii) 

(iii) ^ilPr 


y 

8. ^5fJ^f^FN 

(i) 

(ii) c^pf 

(iii) *tiv 

(iv) *TTT#3T 

(v) 

(vi) <3)j|f*ntj 
(viij 'S^biT cs^y 

(viii) '#iw <T'?|q s/ojiKt 


y 


(o 


Tfi^Kiwr 


TO) 

fiStol^Pspr 


^ (ii) 

f#3sf ^sr^FJ, (iii) 

(i) (iy) 

(ii) *Ji^h‘|.T%J! 

(iii) i£R?5l^nsftw 

(iv) ^TPTN (vii) 

(v) wnt (viii) tiWwnv 

(vi) (ix) 


I^Ul ^tW= 




®WW Correa M^a TM ^r?<l>T 45 I 

V 1 - 

^PrOTFra J 


fBsr c*H*t 3 i* frsfe ^rf^r i 


( qi%4tre*r?R9|fcr (Structure of Animal Cell) 7 ) 



i rei^dsw ii. C4T% wi, iii. reifm w$ «ywisf 


i. «4dt*tjw 


i. 

\5. ^srf^T ^ffe 
s. a i1% / ik^t^r 
<t. 

\b. 


n. 

hr. CsfwiT 
fc. (?rfS'S 0 T 

i o. 

ii. ^1$C^lfi?Sft®q>1 



































































































































- wr 

-’srte^ll^f^T 


*TO7rc?mr 

<7TC^7mr 

l£l'3iaj|(fl»J(a*1 

wt (.<jfG^-m 


ft^SffTPT 

T^TTZpT 


fe g 1.1 wrw*f stfftRsrc (^#r wt) 



* > 

stifiwipw f&%o fe <ra ^<i# i’lr^raMl <ra ^nwr i 

»- 


C^Pretlffa 






sr^irW 
etlMSnpeflfk 
C>n<wi9 etifk 
pfi> esfl^ 


c^WtfNr (Cell wall) $ 4 ft> «^sim ^%w cwj cw«rr w i «n%^w 
atifta i vStewipu fafta? fSrcsr «Rf^s, ^?*r £«rw 

am *3 Pm Pm iw * 1^0 mw, <$*«f^w ^ 

wraftw £^js}f§te WTl £^ « «1JlfSf5 ^rer ?M*T SfewiCT 4 etrfta 
^Mf^a 1 c^ra or^m « wr Cttpr Fprcstrfta ^ wsrt ^t am ^ ^r 
wrw w Mrra 1 srrsrRKw £<Ftwa Mrftefilii 

^rqwr:^ fo^ou P^%r 1 srt& w> 1 •iabt w «p3%h *rc? ft 
C^M CWFlf^FM oT f|®r "sjMo F5|m(rffa l 
£#® «r^r § c^wetfEto §f%w fpt^ ^mfoPfe 1 M(^5r?JPsf5r %^s mraPMs ^ %?r *#o ^pro cw@trfta 
P#r ^r w$ 1 ai^ fePlo FFrastrStapF 1%?# 1%^ vsbt (layers) fiw cw«rr *jra 1 arar 3vraf& 


mwm am? 


fM : 1.0 C^M ^iftCM «t^T 

























































































































































































'G m 


w 9 ^ rt middle lamella i >il$cBlfi>4> c^m feietw* cBpiicvei (tolophase) 9 tfe 4? i 

^R^rgffwsr c«n^ ww phragmoplast ww wwr c^Im wnslrr c#Iwpt (vesicles or 

dropplets) fsriw&rre w’twr <ra i c’Rfe wife c#*r stpot ^iwt 4ft> *3«rsr <^fe w i 
w 9 ^ ^ c^fw?r wMf ?rww i i$f& f^tfe ^?r c«tFr ^ c^ra ^sr> ^csr ^rra i Hfftr ^?rf& m «tr*fe 
strfta (primary wall) i wl4 l5*fa i^Firw (cellulose), c^fsrF^priw (hemicellulose) ^< 1 ° 
(glycoprotein) ^sfe i sw w i*rcsf& 9 Tf^rr m (j - o pm ^“) MU w i 4f& 2 tr«fe etrffa i 
w*#? t'ftvswii wMtt ^f&MH ^ i ^ffen^syrfl) ^Nw^tiffe^^orra 

'Mrf^Mfl? 5 ?r i 4 f&wm «ftr ^ «rnR >1 4 ^fciofeva^ <$f(£ - >o pm) i 

W 4 fra«tvs c^e^eiieT fefe ®ptt ?Ti i ^^5 ctrs^jiH stffta (secondary wall) w ?n i '»i«j<p 
ofe -sn^rn fepfter «mjhj ct^iH enfra M% w i c»c«Mjifl stifta Mrasflfe ^?r i 

(ipnw (Pit fields) s etrffeRi >Ma>cii ’Hwu (thin) mm \ ^ 9 rp»rr 9 r!f»r ^ts 

^%ifwi^5 ^rpgfSr omI^s mi 'strict w ■swfer i ^ fe osrnjp ^su^rt 

(«li^>iifl + ■swi wit)-w fe c»>icd*i (pit membrane) rot i TjOTnjfl ^ f 9 ^ c’Rih (pit 

pair) rot i woot girofe gjrffa «fe rt i otot^iH «trfte Ml ^ot 9 iraf^ «mr 9 rns^ 
(bordered pit) W 9 TW i 

StlffaRfS OTTRStlfftRR dfltfcjj *TT C J SUT- W 'SUW 5U I CWTW'IdWl 

fei «J«R5 shot 1 f^gsFiT ?flvfe f*fi> ffe (primary pit field) rtot 9 t§fe i 9 fp*rr 9 n1*r «rw ^ -sn:^ 

«frfteRi ^ «rs5*T ^cGi^tWFra c^ir 5 ^ ^ira «j iwiwfer (plasmodesmata) i fe 

(simple) ^ (bordered) i RhuiRCH f 9 !^ oi 9 rn5f 9 f5 
(R5^ ^rffe 5)Gum ferar^w f% rft i 

w?t^ to fl 4 ^ 9 tf|siH c^mstifte 3?r, wi f 9 ^ ^ (pit canal)-u 9 tfl : T's yn i 

w?t^(^sf^f®f5 ot(3*t t?i<i>fos! wi^ t? n, ^c5rai7f(torus) wti w^fe^iffe 9 1 jim»i<w^i « 
(R5fW ^T’tre f 9 ^ W^USRT &fe « (RSfiTJ 9 fT'GUT W I 


§trft?r #r? fe #r? 


^infe «r^r § wfei 9 few *rnR5 c-M^s wife i ^ w ^Mfew mi 

wMwfenr c 9 !^^ ®Rof- ^inR 3 c^M^t ^it i aj ^r 9 ferM «n?R5 (protopectins) i 

sfivfe «nfter «nw §{sfH® ct^ftiw (cellulose); i^fviCT^WPSf (hemicellulose) mi 
(glycoproteins) i c^M^lsf- G xylans, arabans, galactans Mlifc 9 irw i 

jpw fe § c^wstrftera st^TR ^ 9 trwFr (^pTiw i sfirr c^pTiw £^»r l^fesrw f^fei^r 
(micelles) i w^pfeM* (R5(R?nffe ^ii's>i ni^fe s^r ^5i i stRr >ii^e>ii®i fer 

>4<pf& Tn^5®W^@®T (microfibril) fe w ,<|^° fei^rfefe ferwsnR 

(macrofibril) ms \ m «jra o.spm i wic^ivi^Q^ *lfe§ c^ra'«(ifteRf fetffe i 














































































































































































































#tafassta : etsram 


cawsttftcaa awr § cawca> fatal anrafe aia a>ca i ai^cua < #m cacas a#a cstTBitflewc* atfaasstca ?m 
a>ca i casiwaij?waiaasca i caw Pteisiw* am awRaTFtG^aln^aamai w i f^w^Stimmsaaifr 
^jfla araiw orrascaafR cawrcaw ^jftc^ ^iwr a>ca ^a?. cawGFrrcas omaa c«iff ’jaas a>ca mas1 


fs^Ptftww a^hr aaw: 


st^-ia 

caw str&ifi <51 y 

V- — 1 

caw stiffen a^a' g asfw a<at asa 1 


V 

f%m«rfa atf^a aWt: caw strftcaa astwsfa %*r ^na i 

k . ... 


t < ptaRl < a]‘3T tCt^ft (?R^(*T (Cell membrane or Plasma membrane) 


fas# C. Nageli ^ C. Cramer ib-£<? arFT aaaaa Cell membrane *tafl aa?m ata^ra acaa \ 
lass# J. Q. Plowe, ifeoi ma ^cas Plasmalemma W «il'»fa\s ascaa i 


aa \Sjj\s \Sbm g 


^asfl a#a, msar, f^fo-^raas, ofatw g 'sifts^ ^naa# mt 


mas, ^cas casrafa# at casra maa# ar ?rmr cwnaa ar ffmwnFrsrr (Cell membrane or 
Plasmamembrane or Plasmalema) aFf i ^if-l c<r-i cwm ^ffr casrcaa f#al ajw% wia aw i casrafar|ft 

casrcaa aa '^rca aara i a*laG wopra wf ^aafo aft 5 n i ^GFrrcas af^ifw? (Microvilli) 
aFr i caw orfSms etfat ai^tfertacas fawiai$fi>as ffw aFr i aaw caw, warg, caw, *imw*f)a 
sfrfta caw, fai*® maa# caw ^siilw ai^c^ifeifl mas 1 
^«t%: ai^c'SitJi'StvfR af^sa orfaalma w frrnmwraa al3fo 3 a i 


wrfaw: aramr acw casrafarffcas C2jrc5r?jm fiff am ara aT i m^faasasrFT ^Frafga 

ac33 atmar casiafarfla ma!§r afct (Ultra structure) amcas am whit arifaw aw w scac^ i ^FiaitH 
m mfamaa w men itc^ arFT fas# nftra g c«tc^T (E. Gorter ^a?. F. Grendel) arpra 
carles awasftasr (R.B.C. )-^a tna ncaanr asca tJnsrsrr cwracna %?ft faffs' g c<ntft^ac©Fra a#tr can i 

cawfatfta : cawl^ftc® center g faf 9 ^ mja Iwrtpt abacas fa%^ fas# fafotf ^ai a mta aw oh, ma 
near te^mai# fasf >iM>ain ^ftt : 

i) wiPiciiPi 'G v5Ti'*>ic , (^ WRPf (Theory of Danielli and Davson, i^oct): ^ wpw orates caw1%iTia 
?k c«n^r ^ «nca5 ^ 'srtaWFT ^tasr M 9 ^ ‘^ 1 *^ 1 ?’ oia-syn «trca5 1 

caa am iooAo 1 


5) aafSaFR 'iiaw faifta wara (Unit membrane theory of plasmalemma by Robertson, : 
4 ’spsatew ?tawr Iwt^U.D. Robertson, (ifefi-fe) 1 $ ■spsaw ^qtft cawfatfta ^facas ^ wc^ttl^T^a 
^atcas >i)a° 'arataiFT ^arca^ ^a^ 1 ^ «im 1 <i<p f^tf 9 ^ 1 sjfsfii c^iI^jt ^55 ^o A° ^ia° ■sttcaia f&tf 9 ^ 35 
Ao ^w^atcas 1 cefifN ^ca fa 1 %^ isrrfhi csnfSJT f^s mas 1 

■ijaw 9 tat (Unit membrane) = caawa cw 9 tat c^til^T-f^tw-c^nl^T (P-L-P) JtrsR %sa faot ^#=s 
CRSFtrca 5 aiw “aat at ^SPi'b cwtaa aFr 1 Iwift aafBaa atFT P-L-P frot 9 bfrcas 

^aw aat aiFt oiR>f^\s <k$m i 



































































































































































































































c<isra « ^ 


o) fwra «fsrpsti^s -sr^t (Fluid mosaic model by Singer and Nicolson) : 1^f®sr 
■srcwra 'srcsfj WRi 'srRs^r "srw (Singer and Nicolson - ism) i 4 'strpt 

c^reftift 1w f¥*f§ i stfMi m TprwilW^ fwra i ^su c«ts# ?n>Mi»ii>ifa 

(■^rr^r) (hydrophillic) w «r?*r f^lfte fww «rn^> i iFffcr cstif^^Kerr w cvi fails' 

$csr <^'sfR?r <^T«rn?T f^f^arr^m «4T^ i 
« rrw ’iw i 


aHwtftPi* 

I 0 

/ Q 

• M CL* 

V g* 


dlX^WlHh — 


(XT’ 


1¥lW 


▼TOFlMftv 

sl^nta 



..__ 

I1N1 GtUffc* 

fifr: ^.8 CT|frr&<P W 


^jrft tomfafk «n^5 fe*rrw § 

(<p) fE#t^ <T%snira § wwi Fifes' fwoi '$s§ i Tpw i fa fat© 4<i5 «r^ f|pm ^ ftwwra' 

^TTJSI ^ *M G^f^TRI <FTf1t> o|j|f-/|vb £srsi i$R° C^Tn^TRT TpTWl? 'STMT *11 M- I 
(■«r) £*2jt1^T § CWf^ffcs 1%7T £§UftMT »tw wr I £W S (i) C^ftc^P^T CSttfijF- ^'8£5TT 

1%ffa ?rrwi7r«rrw (ii) ^ffeiM csjifN- ^ftt f%fra ^sn ^rn^Fr *N%^(iii) f^tw 
£?ii1 ^T-^pit c<f[ 5->4 ^iit<i31 

(«t) £<ww(?B?isi § ^i%w cwra 1 %ftos 4f& ^pt *.nw 4 ^° sjrRc<wc^-d 1%fta3 4f& gi«ww £5jf»r 

«nw i 

(^r) ui$c4>i<wifa$ § fs% ^ i ^ 

^rr i 

£str^r 9 nf^i(fi (hydrophillic-*m 1%ffa «nw) £*rt*ra srrw i onlF %# 

jpr £ <> rprra ?tr® (wr<R^ niferrft-Hydropiiobic) Lipid ftfsTo ^r^rj «rrw 1 ^rtfra 

^ orsiwr c^trl^T ^sc^rr 9 t*rk ^*u fwte^st wsr 1 fw# Lee (ib <\<t) ^ fluid 

Mosaic ^TsrsfiT <ra 7 r 1 «rft^r ^r spr#® c% awOTsaCT' «r<^f i 

\sn?r^ w cwswa^r « or^Wr stffw 1 ^iRTwriu ot«it fit ^?. cf*t 

(highly fluid) 1 ^ ■sr:<t ^TT'S^ tviieti^-^5 wr ^ 1 csttl^ra ^nw 1§ff«lw, 
c?ftf[fara f^f^sf «rra:fs?rra wr cwswaCTi sj^k ^rra 1 

r -\ 

1*1^1^% C>ll<3tl^ >IC©®1 HlWiKPB F5TSFT #1? 

^___/ 





































































































































































#XlX3sR : gRX 


cxxcxxcaw '*weii$w<i cxxcyw* C'smrPtgi 

fx%? ofjx xf^frxor «fW5 ^x?. i*rar xw xrra ^RgR xttrs i ^xr ^exx xxr xxrx xrsx 

>*m i Xxfx xsi^tltoiaB « CXI^X ^cvs ^X^XRTRTiiXjlpR 

xxix xt'sxr xra i fasgxs irrrx fesx w xitex cxx xrtc® ^ xt% w ps^ex xr*t xr^s cxsixfasflx 

«WC«ikltCll8CGX ^Xf^fo OI^SM PlCXtHI XRT 5X, XT WSilt* XWC^XXXXX^X I 

fxjftx’srrcjw xft*nx s cwc^sr xx <px<pic9x xxr^srxr c<pix i 'Jsr xixuiPm* %xt1<iQri« fxfe^xxssw 
<mo&r *sri «n?R5 ^ e<wxfa'fR w fwc?r xitx c«wj c«\aex ^xs. c&m c«n^5 xitcx xQxilt's ?x i Ixsg- 
cxsrclxtfl xx xsx *srj cw xx, tj (differentially permeable) «r«fK c^R irsr <j$ ^ xsxr 

fXR Xfaxilt'S ^ex w Ixfxt I 

c^Rl^ft w^5 irsr xw rsr xr <§rx x>xr fx%^ fe’Xwwx (factor) ^xx 1%5 X%t i >*r xwr «x 5 ^f xr 
^XTwrsftr -(i) WRR (size) (ii) wsi (polarity), (iii) fcFjjlw wsf (electric charge) >4X° (iv) 
fxPtvs gx%Fsr (lipid solubility) i xtxrX's « w (cw- xrfx, %xrr) x^cs?t fxtfT oijvs^x 
xxr «rn^ i fxsfj>r R5 xti-mcxx cxx* ^ (cw-^wie?, ^mist) x^csrt Ixw rIwcr fxtft Rfot&x xrcr xrex 
xt i «tr cts?® «r^ (cxxx'-prtfeiw, xtif*raw, xxiRfxiiR «rr?R) xtxrX's f%*ix xtitr %x«r (ion channel) 
xrJmexrS' cXifBwx xrxrcx fx# oifi^x x>cx i 

larxcxr? c^ifBcxn 'eRf»fgi § (i) >$t cRtf&xfxjfR x& cxtrj xjrx «jt xw xjts i (ii) >$t cRtfN' 5 iixix£ xrsfK 
r1% rrr ceilfBcxsi 4 x> xr ^xxlxxs Rfxfxt fxc*rx Rrefxxs ^ (site) «rrc<p i cx xFfcR cstri^r xQx^x w 
ext c«triSpR ?rr i (iii) cstri^r or^r 

»l§#f W XT, «^va||^ «#<T®X XXR W X 7 ^ X5!R I 

? -> 

1»W% irifhT X^IW: it® CSJTSft^RS -SfT^R x^T « WQTRT #T % 

c^ii^R xkicxt 9 #x^t § ^rxe^rf?c«lifBw<i xrtrt Pi^PifsT®' ^xhr 8trarsi% ^ <r5r1%#r 
CSHR5 'G’tRR 9 #xtft® ^SJ § 

(a) (Uniports) § Ixfxt -xwft ^rr xr ixtfR exw ^rcs xfxxrfts xx i 



f5R : i. 1 ? : ^ <R5 Xftx^X e^1*fX" f^R : i. 1 ^ : XlXX^X eX^WX" 


^tl Xfix^x (Coports) § Symports ^ 9fw N r “Xlxxifts i ^xt xrw ^ ^R^R 

XXTWX WRR XT Xlxxtlt® 5 R I ^ XatRX XXIvf *S\^ XW fxXfte fxw X§Xtft® ^T \ 5 T^ oRl%eXfS' 
(antiports) xex i 
































































































































































































































cm « 

IlmFif?center crnfafla '© j? rra nmnjr^i f^nsnjrmnmmnQ-iiffe) ^ni f^f^f 

msf wFinn ?J%rra nflmi^s ^n, cw- H + fnfercn K + , OH' w faftnai Cl' i f^%ns 

ftffirt nimn SWIFT («rm ni $.4- >lv»<lfw) nft<llffe> ^T; *ISIvf SI$C5l fc^IS mCWT SWIFT *lfiwlife) I 

FtiftfeljFrr fwrcn fni%^ m«f *rt» m c^scn <m*r win cs wiRffv swrw i 

i i ntw 5 smw (Carrier concept) s fetfisr cn cstift>n cssjftt cmw mrw ^IffIftWi 

mFin ss®t ^iptfws mmlfe ^*rnn fim^ ^jft m ^ ^ ^*!FTr*Tt mr c^sw <m*r win i 4 <?}%ntn 
*wwT& m^s-^pr sm w c»w @tcn*r m ^n?. cnstFr ^ mr c«tfi^T w=if& mra nfejcfc eft 
«rrpr i 


i> i ifeife swts (Fixed pore concept) ° mfntte csUlWjFil ok/wi fer m?tn fnifffa Rife oi^Ict 
iws sm i ^ftwi nwrsf mw 5 Ftif&w* s?*MFf ^ft nm> nr<£ strifes nftfeH nfi^ir ^nsfE? 2ftn*f new 
3jft m I n^FTMj W 5 ^ \5SS ^FT %nFT mw ^j !^S0 StFJ*r rnr 4S?. CSjri^T «T^ oTtm ’Jnwgtn 
fw oi^^sfw nemra mr fefn w 1 


cmfiigflsi ntsraffe gnrm g (i) cmfnftos cntfiH isfavs ^ns. cm cm cseis nffemwife siff i (u) 


c@iTi^=T ^rr^1^5 ^ 


l, ^nwfer ifeirw (enzymes) (carrier protein) few 


STIFF 1 ^Ft* «t^T « nfisMS's m*l% STIWs niFT I (iii) Cmfaffa F# <5^ 'G3TFW 8tW ‘itf fsf*l^ l 
fsftvs nstw swifts' (phospholipids) lfeic<i stiff 1 <% nm nscvifarfe' »rtw wt me? - sra 
>i<tcfc-3J w# m wnr^i^fe^ oinffe ^ mr mnf& ®#?r nffw (complex) 1 ’srftvs me^FifsInew' sent 
C5#fer (lecithin) 1 ^^iw ^iwiwv.nfB^, cwiF^re cw«tT nra 1 f%ft^ wcvfiPii^w wc^fcw 
«hf 5 cs#^ 1 cm cm r&m RNA (f%rcw c^rcn), DNA ^wifw'Q «ws *irar 1 
mrafes ^: cmf%% ersmr mrafes ^»nm ^ftt « cstii^T 1 mi ^cv-iPiPt^ « cmic^r 
«riw 1 cmfafgw ^ 


W- c^tii^T: ^o-tro%, (mwPri^ «cmiF^r): ^0-80%. 


*iwi: <t%, m 00 «tm, '3 h1^c | sth, w«r«-‘■rift 


crn1%ft5 m^r: cm%ft wf ^ c^m ^n 1 1%#ifes “% 

w m«tiw Ffstr nm- 


i 1 (Microvilli) : f^ ^tiFtcmns cmf^ft ^rr^Fra wr ^c?i mt«U 

oifec^ ^1t w 1 4F3 ■sn^c®#^ m 1 ^ftt ^irra^: orcw^ ^f^nydmrsr cm, ^cw csww cw«tT 
nra 1 ^Ft? ^T?^tjr cmst% 0000 w «nF 5 1 cmns cm®r®*r m 1 

^ 1 c«f>i<f-=i (Pinocytic vesicle): cmf^ft c«w mimr ^wfw *tw %Pi^ 

c«i>i<w m 1 ^ftt ?tferrF 5 %mi^c 5 ifm (Pinocytosis) m 1 few *imn cm pm= 
nr^cn^ feiFm f^wiFim ^n 1 

o 1 m^tTFrrsr (Phagosome) = cmlw# c«if « Inpo ^ ^ mra%w Tn^c&rtiPsftin 

mF 5 WFirptrsT wft i siw’tw $ cmtt emu cm ^t’tw ?im oif^cm fe? m wrmw 

nr cmi«i^c<i «TFn*r win 1 •n miw fm ^c®r?fpsTFra ncm wn#$ cslnm «tf^s 
^n 1 cw- WFTFn^cSrfm ^nra m 1 









































































































































































































































































: RRR 9 ^ 

8 i wix^ir (Tight junction): RlRtertR' r?«t 3 gf& crstcrr c^ra%ft ohrr 3 rrr rr^ rwtcr ^ w 
wr?»iR ^jft r>cr i >4 orwra w 1w t^iM RRrtf wirt© rr^s rtcr rt i Irs^c-t 

rtrirR's 4?Frt or^t crrt rrj i 

< 2 -1 c©Rt?npnR (Desmosome) = RTRTRiPr RURf^a crr^rr c^raf^ft ^c?r 'Sctrfi^t 

(tonofibril) 9 trw wf R^r r^cr i c^rcticrir rft i ^frwfRrnR fc^res ^riR cw^u rir 1 
«^wr gf& (R5 rir 5 Tjs^rtR wR^t rtcr 1 

(^>r1%1|r rrst: c<pn?ra fRfwg «n^% 3 rir r 3 ^ 1 crsi^ %w^r r#r w?»f^5 w rtRIr rt^er ?tfe^r 
«R^r w 'ai'»j'$?M r^r>rrr w 1 fR^CRsiRRW^CRsiR- RRptRfe, P^I^ir evince ^ 53 # >!fSr.M r^iwt 
w 1 i*fi> >$r# IrrrjC'&hj Rwr rt cRsn^R ri^cr « wp ptrr iRwr w 1 ^RSti^ « rwFDcsh 

Ri£R 1 RfRR « 0 MJHJ 1 *flt)<lffl?J RSTCSf »|1%RRRRIR: R5£R 1 R%i<Fl1%RI^ ^ft R5£R (^RR CfWwT R5CST 1 




fitR 3 *fR protos-*W, plasma-WR^ £sj£R 5 Protoplosm *wflH ^Rf% 1 cr-htjr ^wws rR?tr, ojTrrr, 
psrfRR rtr ^Rsw 3 , wiWrr, f^grRR 3 <MRvbtR rrp r 4 Rr c^Rft% Rr ?rmrRRr rfrt crU^s ^5 cstrcBrttRR 
rc=t 1 Ri^rgjmffsR 3 rm Rf cytoplasmic matrix rrt 5U i r§xr 4R rpo^ PiSQrjir « rjriiri t«wfhi 
oir^h w 1 c«tniR?iPsn?iR wa fR%R rrirr '5sr rfrirPr 3 sjf^nr «t1%wtcr k®t i 1r%^ 
8f&R^5R ^5T]R iSttt5T?nWWR ^gT R5iR (R 3 nRR'S '5J\gJ R# RTCR 3 I 

oiiPwsi « rtrrsrr : iR'&si^l rirIrsrIw (Purkinje, ib-80) rr^rr c«tni 5 r?iPSiR Rvsnf& rjr^ir rssrri 
cRrtRfimRt cr etWR cste cr r^kr 3 rrr rfr-tt crr fRM^tRin ^frer (Max Schultze, ib-^o) ^r?. 
'5RTR RJWT (Thomas Huxley, ib-vbb-) 1 



fgiR : CRTOthltWR 


cRrt&r?im^R#ofRR^, R^fftR, rt^rt wfen^rr, f^fe^r 9 ^, R^<wi>R%r, rmrrir'i ^rrrrr 
sip 9 tfRwr 9 rr%s r 7 ^ rtw, i4RRf% ^t-% 9 iw «nR rir 3 ^ rrr i cetrrSrtn^sTcsra r^r r^rw 1r%^ 1w# 
fRl%^ R^RIR RWfR 1 ^sIR RT!^ iRIRT fR^R^sRIR fR^RiR : 

i) wrf^TRR (reticulate) ^ rot Rt^rifl rrt «iw crkst^iw ^ wtf®r fe?t Rf^ 1 
5) Rr<J5^ (fibrillar) = fwi^t cn#°v ^R w, CRirSr^w ^otjr^ ri% «^rt %r Rfl^ 1 
























































































































































































































C<I 5 R ® <SR[ *T^T 


o) wHiRst (granular) \5f : iw# ortPiih (Altman, Jb-Ws) 'M w, wrt rt rrt fww 

c^rtst'gnwsr i 

8) rt (alveolar) : fe# ^#r (Butschli, ib-^i.) 4R w, ^shhr; ygg ^ 

^ fwra rt emus orr^t rtPps rt rrtrr crrtr w i 

<t) <w^vt>f®T (colloidal) s^ : r\srr refit w^nft, cstfifrfiRR rcrt rrsT i «r«fK »rBt 

wfhi rtrtcr cetfl^r, Mm <3 omjmj m\$h wngR (emulsion) 1 ww r:rt wr R>f^T« w 
«R^r crrt w 1 4 «tr rs1?h or^ir rr cm r*1t (gel phase) 4RR rrr or^jr rtr rr R*tr (sol phase) 1 

$ <75R W*1T 'Q RR R*ff ^R# otRs]fDc\a RiRTsfR® W RTCR I *R WnwCRS RR-CSiR vi'JHR'G RRT ROT RfR>1 

carcSifJTwsr stRiR® 1 r%^ RRfTtR 'Ssr « ri^sr rwJr f^t 1 4R shritjIro^rricr?] RfptFf rjjr 

fR”RR: 


■^StR^WR: C?ttf5R( c l-io%), R5RRRft®5 (i-fi-%), fRf*lv& (5-*%) ^WRI (>-£%) 1 

olt'SR I’tim: RtfR (Wt-\r<t%), «Mi Hi ( >-£%), oltSR RlRW RRFtR -RTIRJ R5tlR5rR, RRMlRlIIR, RTMCRf>RR, 

^siifw imj ^rrrh, ri^ic'Sh, ri^cBicsh ^syrfw rjrI'J« rn^ 1 

Rsrw: cstnfrtiraR cr>tcrr rr r#r «ws rscrj rrk r^ i c^nisrgrpsrt^r Irrrir' cstri^r #crr frrpRj r^et 1 
csjnfrtrtwiR $trr, wr, -«rm w, < # 9 tt<p efs% fstfRRj <Mtf<wr»r RXRfS's ^511 ^r *tRH rrw rirt 
R?* tlR^tR rrtR r ^Hcrr ^Rsf&wRfl^Efsjf^Rt 1 ^ifsw etHjnnt c?tnfr?rreR riIr w « wft rri^s RriEr 1 riIrrs 
w^ rtrrr crwr> rrft crpt cr^ riIr wr^tR wr c«trjitr?jr5R >1 fib's ^cr 


^ 1 




s^T-ft 

csrr^fe'R^ ^ c^sRb 

vi;- - -——- —— J 




^i^dSWNw (Cytoplasm) : fmw i>i>ica«t «r<9j«M ^Rf^s « PISQ^r ^t#s c^jrcSrghwt^ra 

hr ^jBttrtsR 1 « ^Pioijn 1 w i«n?p *n^r?itsR « istrc 5 r?jiwOT c^r ^rrsiw Rt 1 

PtSf^viR ^rfPs >ii$cUi#retC 5 Rr hi^cBi tJnsfsr 1 wnRi ^c 5 r?rm «r?t 

(Phase) fer 1 W: i) Rl^u?H®i (Cytosol), iO CRR^fln ort^(C ell Organelles) 1 
•>it4>d>Pi«l (Cytosol): rshrs ?TPSRr OTt3H>?raT on^s ^ c»>icawti ^5T 

pi^ PRft«wrfto of^spr c«tftBr*iiei^lii ’tR^ r ^runRTtfRR rr i 

^%^^BR'Q^tSR^«l>1>IH Ring's OM^UI «ITWS l 
~tm f^rf^tvS, WRT^T^tS^, PlSQ^*^ ^\silPr I 

'stZw ^pj^^c?rt: «nPr ^o%, rrri ^lfpR! -«tlRSi wr cpR-NaCl wr ^it%j *rwr*T cpr-02 « 

CO 2 ^sjrfw 1 life's trRWT C^rf^Q R^PTFT «TTW I 

RI^SRRt^ ?R^ o|^j|#| ljSTt?t W: 

i. tii(Biai'etn (Ectoplasm) : ^ wRifPr, ^ «r^ ^ r #mr RxcdH ^rn^ w '*rc$r®H's?>iM> 


ifR^r I 



























































































































































































































































#3fesRT: SfW TO 

litc&l’il'sw (Endoplasm) : ^ftPSiWii RsTOg fro TOf^s wra 4t^rTORF to?f i 4f& 

f3%3 toct?f cTOfln tori stito TO3 i 

3n^5r?im 43 ?. 4 g w$ fgf^ sfrog ?i#3 «fijisffa ^ srf# toito 31%!sftottos ^«!M to toff i 

w- i 1 ^(GiTOrfRi toto ^ 1 3i^rTORflg torjtoj^ 1 

i 1 3i^c5rTORfoi toto <jf to (Matrix) 3T toiwtorf: >iF$c'Gi’li'Stcvig <iwf, tofto v ^rsr^r^f 
tofstcH?! TORIES sqrcsr ^cBifHer^ki to 3F toiwiTOrf 1 toffittoRf ^ w frolw 1 w- 4ctriIiTO 
3F 3%fFm 43 ?. ^^T'grrwsr 3F tos’Iito' 1 £fftot otto 3s®rst totofw tof totto, to to 

4cIftorf 43 ?. c«\sw<i fro? «r«Jk c.<t>c*4i-si fro 5 to to orsRstfi^ to ^t^rtfiro 1 *h$cBi#!wft ?tp ’tfroro 

3tf3 43^ ’FtfTO'S ij^vs 1%%^ TOFRT 'JTO « WSTO TORf, WllTO v* 3 iHBfl^Sf frotTO I CTOFJ3 «l*i>IIW 

3l$CBl?)iet^*l TO WTO, TOTTO, Wtf3TOTO3 TOF3F FF313 W W ’TO l 

XI^CBlUier^il ill's TO TOST § CTO33 fg%^ TOTO3 «W^ « TORfe^TO 3RRF TOg l ftTOftlF TOTlfw 

’tfwtror to3 1 cgro ^%?im *fs w torT from TOg 1 croro of^ « %fto TOg 1 TOwra 'srrifTTO 

TOfl^FTO HvblbvblVI TOlwr TO? 1 vSC'Q'SHIVI TOT CTO 1 

* 1 cTOffa wwi 1 ! (Cell Organelles) = crow cetrc^rtTOw (wro ^PiPfs wrrog 'siifi's « tost f^f*fg ?i#<t 
c<w^)vi TORt^r (Cell Organelles) tot i sjiPTOto <froro c<ff%f tori CTO to- 
<F>) Wt3gcfF33F CTfftf TOTt: 4 TOTO CTO%J TOFl'SFrr ^PiPrS TORRft TOF TOfs l C3TO- C^TOTTO^, 
»i$cBi<j>ffiiVii, etiPi«w, TOP) 3fe, 'sjt^sot, tosi%cto, c^Pfror 1 

<) TOg' < flR|H wflrr toi^ : 4 tof^ c^i%FTORj;Q^cTO^wiTO^ i 5rar«iiT^s«TO i FT 1 cgro- gT^F^nro, 

c^ifBRii(?iiii, £5 i%g®t, >ii^c^ilv e iiPi ; B, ^.•EigfiifeGjE fwcsj%, ■sn^Mii^fg^TO 1 


^tw * 

®tTO -4 

TO-t 3 

vl 

CTO% TOT^Sl% TOI TOMg Pl 3 l 


"g^tW: C^lftu oi«tl'-p ^TOC'SCTO 4+ft RITA'Sfi <pcg TO 1 

>» ■* 



^TI^rtFFSTW ^ TOTO f%ITORT TOTT TOStlFSiflTJ S#ITO «tTO TOf^s C^J TOTTO TORI CSttt^TO ^T?F^1TO ^F# 
g’l^.wiCTiiJ 1 iwi# 5P& (Claude) iic8o ^ror to?TO orilTOg totoi TO Palade (^(t<t) 
?H%gTO ^w4«Bp4> ori^W^ *ifcr i :n^afFrrsr tots ^ to ctotto i ^Tirrg^Rs 

to^f ^c^FTOilTO 5 cgfi^uwa fro ^ifgwsro TOr^s «nw 1 ^i^ftoto'^w toto^ ^i^totof 


<ro 


ctoto ^^^rTOr ? ii'N : *fgi 


^CBFTOTO TOTO f^ITORT '5F 1 TOF TO§TOf^I SilPlTO *1TO TOf^s C^J TOFTO TOTO CSttfi^ 5TSESW 
vTO 5 ^i^MiCTiii 1 Iwr^t (Claude) iit.80 tot to^TO toItoh toto i TO Palade (^<t<t) 
?n%TOa TOlft^Pl35«1^T ’RTCTOF c F TOTO I 

g%TOTOF TOra 43^ TO CTOTTO3 I ^FTOFTO TO^F 4C®FTO^ C3l^TF(TO fTOS 43F 3rfg3®TO3 


TOf^s «rna5 1 ^i^cBF’fiw w ;3 i3TO , Q 3%3fi7Frsr 3iw 1 ^ 
'Sgpfe 1 


cTOag 4^^cgTOr 5 U 






























































































































































































































































































CTO $ 



«rtftws3>®(A. Claude) « fossil) ibcf-s tot *jto crora ^cBitne?^ c^Raftp'S'St tot RNA 
Rjfa ^oo Ao -^ooo Ao tot ftftfg ^ to ^ ^rrsr cRT'sn^cTOW 1 ’troafco (?ws<t) $ 0 = 14 ^ 

to r#®ctor g# to*t cw^rr to, 44# ^r oras^Rifft ft# to?. «r ,s> R# ’fgrro to i ^ 
TOt^ *tTO»fco ^micto TO crjt ^ i ^<tb- Roberts to to c^r 5I%toto i c^stror##, 
'sn^5R%rr to? ftSQ>rargitTOr?ntwif^%wmr (Ribonucleo protein particle - RNP) w ^arro 
dl^MICTO Ollfa^a $,CTO I 

ft^% § <r to cro cstft^=T r?c?M r# ctot ctoj to-ctoto to i c*TO 3 nft'sfcft 3 ctot >ii$cBi?iPTO 
fctywi to^i ^Rft'sftft 3 ctot tost'S^to 3 etifti^i, RvsQ*i ft# « croft#3 «ttw «rn^ to? 
»i^cBi?fiww3 ^iwi sro1 ftSljwim, ftiftSw 'S RT^Rpfrora totos ^ to?rj 1 TOF#fft 

ctoj (E. coli) totowto *o,ooo ft^ c^ptm c< ctrt^ wft’Gfiftsc wj ^ tow ^ <pc^ 3 #w% w tot i 

TOra<?5w § toto « wfooic^WTO 5 ! (c^Mftfto#) %to=t *h$c<iicto \°i\s 70S to? 80S ^ tor i 70S 
^cwtr 60S to? 30S ^ TO-$v3ftcB ft^s srro i 80S sntEwrrc 60S to? 40S ^ g? RR-^sftciJ 
ftw WR 3 1 CStri^t TOGjftCW TOR TOTOf^l 3 C^HR 50S « SOS RR-$vSft|6 57R 70S ^ TOR 

to? to^TO c^ro 60S « 40S TO-^ftG ^ t-oS ^^5 «iw to i [tor c>iRaft>'S , s? 
oto to w*rsc 3 ? 9 t Bfsrr w 

c^RaR^Se? to 'tot ftRssi 'srarow 'TOstoWTO toto S fro or ^nwr ^TT i S = Svedberg unit = 
cowwf ^to ; ^Fftr etf^ro totow w orstowto tow ctoti< ^to =tft i 

ft©si^l Svedberg TO^ra «tw S fro w c^Rttwr to TO^ 3 i 

oiiffe 'S*t^T§ TO^fr^fotTOTOfeTO ftftft TO'S tor 3 wtlft <-wc^ i ^f&FSTO 22nm 

\Sbt>M>i^i 20nm i >ro ^ ftftfg ft# fro wrfs i ?ritRn?rnsr cstiftft' 'Q rRNA fro 'Svsft i E.coli 
ctow 'Qtow «nu >.>. ; ji%TOrrsr i 70S ^#riww os *?ito fK 'S stro to^ 3 i 

^#rorora ^ c^Tf^r 4«ieti^>i i mRNA ^ ^i^crorora TOf ^ tot tRNAR ^raro c@k1^t 
R^ stfro w i R5j»fOT rsri toj toto c^»r tor# ^ripitst mRNA-^?r tot ^ to o^r otr 3 
’tfei^RfFTW (polyribosome) Rt ’tfrow to i i 



1M : i. 2 ! : ?TI^WI(RT(R< *T^T 































































































































































































I 

<r[>i!#i<t* s si%ipw ^rr ^RtRTR RNA «c^nf&^r i 70S ri%rifttw roji^ 23S, 16S« 5S 
■srHOT of& rRNA ^ csttfNor^ i RfR<#CT> 80S ri^cricricur ?rc?rci 28S, 18S, 5.8S « 5S 

■srrw? sfi> rRNA «rl ^ vo stRRtRR cstri^r i 

Rrrfw cifwfFrrsr (DNA) m fw c<rr favSQtaiM i w i 

ri^ricriwr rrw § c«nft>R ?r?j"W rrt i c«nfi>R RtESfaFfa '®s s $5 mRNA «nfw 30 s 4R?. «tw crrirr 

40S RR $vSftcG<l rtw rsjrw ^TRR r>cr 1 iirmr 50 S mi 60S RR-'S’SfacB 4<i5%a ^?r 70S (srifw 

wsrw) ^80S (8jw crstw) i ^ 1 IrriwR* i*i\sr w 1 


’pf^r ^tw: 


*5Ri-fR 

^ *\b*\ 

ri^mi'WjIpw <M®f'SFrr ^ #? 


f M \ 

f*M«ffRRt1^RR s t'5r: 5%^StT5r« fbf^a CMT^H TO «TR£R I 



w^ifl «Mf^s >w %s? fRf*fg 1 r# mi iw cffe rtIrrt, 
ctfw, tblRiw rt Rjrw% rur Ri^cBittrerfiRs rtr r? 

w) 1 fossil wfsrFU «t«# (Camillo Golgi) ib-bb- rift ?m 
c%r«1%iFra "ipw £i?*n?s rr ^ #r riri^rtcr 
>4 ’f^WR RTR RMT ^CKC^ Re# R^ 1 ^1%W £<I>r(R W RlRRTFf RR^R 
R>CRl 



wPiw 

WJF^^T Rt R? H^sn 
WtaftRtwfct iPr 


J.fcr : R# S#R R^R 


crwr IrsQrjict*] ^r^rafl oRf^s mi. r>jr ^fi^rsirsifsRs is#Rsr crw^ wspscrtrrr?®th F'Q^r 


i>i>6isift « ^5 C»i5|<W f^f*|g, TOIW 4R5M Re# <# 


WfJ^RtRl (RRiRTSilR® 


»3Fi’^ rtrirr Rf^^toR Rm crr^r r^fst Re# r§ w«rr rr 1 RjmBfror«'sn^pt'gjmr rhr rr r<# 


^ 3TW 1 


wtIrw = ftssi^l wiftFfT (Camillo Golgi, ib-bb-) ^R?t«w £%r « Rubiwti ^i^pr iRft^^WFr ^ 
^rii^w ^Tf 1 ?t®r® ■sr^i ^^®rgieri>i^ wfB^irsr ^ 1 

OR^R: ^rrifRRs PjSlgWIIC>M ^5RR5lf| snWTO C«WPW f^RRR ^T £^IW £R£^n?Tr «t=Tf% ^ SfTWs 

1 <r3r?5Ft '5R^K ? ra 1 stri^fwa «toi ^c'Gi'gFstfR i i^^%w 

>$w?r 7 R,'«iir ^r 1 «r1w?»r otw 7rr*rra' s f® W^iotu ^Rsrf| om^iu R^rf^r ^iw cwrt 

rr 1 f^2f% ^iwf Ri^r?irsiirsr ^srpsri Iwrr i 

f^si%: £«tR 5 nlR'Q^ 5 £^KR ^ ^RR 5 , 3TCRTRI^« £6%®RI^5 r^ 1% 8(1% Will's 

i S%CfrC^rw?l RT^TtflW WiCTi f^«tl1^snR ^«JjPIT RTRRR'S ft'SQ$JI&>1<l 
W^rfl oR^IR «TIW RT Pi'S&^IRW fRiR RW, ^RQ RT *Sj#R5IR W iRRJ^ RTW i Si^bC<WiR 

R^S R^tljr i (f^f'SRRRr) £«fiR5 $&,ooo £Rf*T (^"RTFR Rl^SiOJC^b) “RnR I 

f > 

f»W^R R5fW: R^ #1? CRT WtfRRRR 4>£sH? 
































































































































































































































*#?r Iwst c^r rih i (Dalton) cvfasi (Felix) 

Sf5% 1w% R=]% W «Te# fe# ^olPfPT faw*l W i W- f>l^'l#J^r W' t ^T«Jl%', ®Tf^'Q5T^r^5«tW'Q 
OPi<rfi ^ i 

(i) PriJuft (Cisternae) § opwr'Jw f#»f§ « oMf^a sro « eim?t ?#f<FWj*r ^st^rr i>i>Gisift 

^<#1^51 <snPRsrcsn^sPi#t#r^ssri 

(ii) (Vacuoles) s 4«ftt 15r^ra% <ptw «Rf^s «ri% w ^t?*r 1 f*p=5ra1% stffte FS'sr ^?r 

WTf'QFra 3|f§ I 

(Iii) c»f>Kfi (Vesicles) § fSpBuPw %rt 1w *fg ’fg *Ji% w ^ «tw ^r o»I>i<m 

^rr 3 it i ^'Sftt Pi#ra1% 3jft 3 ?n ^trr ’jsw <*r «r^r?r«® *\m *tr ^rspft orRwfr 

^mr#R3 ^ sfe f^ft l^ifsfe i f^f*rc©f wr stsfiw 'Q cwrf^r wr#t?r 

1 tpt# wffe, feteilvM-Pr ?f5%'Q i *r*ri*t ^Jrsfi^r«rn^i 

Q^-sjcf ^.('Sti?n'Qj?Tr ADPase, Mg2+, ATPase, CTPase, TTPase, Galactosyl Transferase « 
ttwri 9 tftsrn?t \S3 -vrcvB i 

«ts# w w : sn^wrrst fta1% A-csttf^r w^hj mwk ?rs*w <pw, 1%f ^^'Sii^vj wr, cstri^r, 
i^fsitT^Fnw, »i^c^ivi^Q c i 'SsIr ^r, c<Fra^ ^ c<m wr, wfD^irw ?(pfs a^nfw 

<Rfr, «iiSi>iji<w<ii^vb ttss»w 'S or?»i5^ wr i ^sra feiw *rar cell plate M^s ^rrw w i 

fstf’te «£8jifBw<i tow «t^ra %:»« w <ra i 


1*W 



£4>>l^v 

— 

1 . =y 


* - _, \ 

f*tWt*ffa f5%5 fM TO 4<l# CofPfera $51% TO «TTM I 



(Lysosome) : Lyso = ^srsRstft, somo = ^ fot-w 3 ,'S<wifti' 0 lT>^ cw £^J <y1% oriwa <q 
owr «rasc^i%r «tfl <> rrm ^«u ^ngR %?rw ^ ^^5 sn^wrrsr ^®t i 



fw: «n^?rrFrrsr 


^n^rtft^srw «Mf^\s ct orrTO i^piw w 'srw ^ctictw ^t (Lyso = 

«.w<T'tft, somo = ^) i ^r?«ti^5 «ihiRir ^nt®n^f54> 1%ft ^rar ^rR^t w “TI^miwn 

'^»1% ^ i ^<t<t ^T gr g’tR (de Duve) 4 ^giw sti^ctictw i 













































































































































































































fwftftg^FRtR 1% ^ (Christian de Duve) rrRRR? hjprer rw crw 

^r1%: rwr® *t#t Rg rt >*rc$rni'STlvi<i> «fB^°irsr <*rcw i 

: ^sIwricr rtrirr® cr«it w rt ; ^ c%w %ww, 3 ww firicr^, ttew 
Ri^Frn?rrsr rt'OTT w i strfSfws? Rf^ frir, i^rcrir, <[RrtRiR, ri<^r rifri^rir, *if% 'SrRtg, rirrIr, ^wprr^e 
3 Ir , cr>iri<1cG ri^ripttr c#f rtcr i crw ^crr r?R3T 3 ortrrsR i writer CRif^aRiqRr ^sr 

^RRStRIR^WCR^RI^CRICTWRTCRi ^CRRRCN^RltRfRR^RMRIWRCR, CW- (T^S^I^rasr, ol^y^T 
’jrft ret, cw- Rf^a, 0131m, ^\93il^r c^tcr stp - r?rir en^wrrsr r^r1 



«HlM quu Pitt Rftwiwiisw 'sw^if * i ftc>t i w i w 
fSar s j.5&: sTr^'Pii'Pfrcsiii r^r 


C#5 ?t&R : STl^pTTFTTsr RR\5RFR ’fSTRIR CRFT I ^S|?r WW RidRaVltR I CRFRT CRI(?R pII^PIIPIIWH 
RR, CRIWlfiSfl RP<CR*t RR 3 RRJFH RR RRI RRR3 *[1RtR 4R R«y*F£ ff% RIRTRTR <Wf 

ffsRT ^5 'tW'S CRRT R1R l ^fiTC^RT RW RflR o.^<J— o.Fo JLim I 

RtRtRfRR M*fc : RIttCRIWIR f^RTC«ttf§R fRfSfe ffffaa CRlt\a 4RSF? 4«tSrl$R fR?*lR I 4FF RRlft® 

wvic'Sst rirr fS^ iRRRRRtft ^•rsri^.v i ojrjirt >*M'StI4(c»m rfh ruj^ wirier Riwt&st, «urf% r%r§t, 
DNAase, RNAase, wwi^cRw, 4 r3imst, c^aaiwsr, rjiriwst 3 siiS.piI'StI^rr*. stirr <to rsurr 
^RSil^Rl ^CRR^ RltPriPTW i£|‘C<P *IRtRR 4*^1$W RSJRt I 

ww: fR%^ crhr' f^f^ to 1%^ sierra' sn^cRrprrsr cw rir i r^rorrh^ ^rt §tRiR®s fir stRicRR 
RR i RRT: stiRfe Rt^TtiFtiR (Primary Lysosome), CRN R%RfFnR (Secondary Lysosome), 

Rfe (Residual Bodies) >4R° RtSl^ilPW «Rf'S 5 T (Autophagic Vacuole) i 

Rt^CTtcRtcsR rts? § witNiRt^cStiRR (phagocytosis) Rt RRgRRRstft w=t wr r^ i iRRRRRstft 

'SM'Stl^R^M RTtRRi <ra cat?! ^ CRUCRR RHIMJ ^JjlRCR 5 Vt«M RRR I Rt^TflCRtR R6R® RfRRFF R^OSt RtRtRT W I 
^ RFfll'fclCSvl RR5T iSIR Rtftit ^JtR ^RWt% C^R RCR CRSfarsT ^RJtRT ^fatW^CTf fRi# W cw I 

isi ^istc^ wf \ ^r-Rm Rt oicSiw*?) i (autophagy) rto c^ir^s NIrRirt rcr crff r^r i rri rr 

wi&fRt^fRR (autolysis) i 




SpR-fR 

RT^FITWWtl R^R' Cffl? 
vL ^ 

Ri^priwiPKi '#STSCRt ft ft? 








































































































































































































C’rf^a'GPT (Centriole): <pn^ «i<if^s ^<1# n^F 

fro ^ strilu ui^ifB’SRiSsi f^ifw, -*mi5T ^ *#® pr%'Q 5 r ^t i fwi% Van Benden 
ollft^ltJ l 

f^sfo : >t^T, ^R5, cGfew*H$5, feviwr^rrsf sf&fo ^Iwt ^ sifter str , %5 wI^gst ’rtcm 

?im i c^m ? v^rar^r, ^ ® oijMfa^^Mrtsr 4fi> o^tf^s i ^rraracF® ft^lfRrrFra' w^ifl ■iif&^FrgR' 

w i ?i?*iTr?r i 

c^te^: cyrf^'Q5TH s ii<w?i, straoAtf j.irn |imWi ^ctf^s c<wi<m$i, 

wf i stc®^ 5 Ftf^'Q 5 T ?t<m f®j# «r?*r %?r «if^s i w- i i enffa ^r 'em * i < 3 ft o i 

i c^'Qst <?nfte ^rrr*#® i 







£$>%' 

3&81 


c^ST^rm 


(Pf^SS] 


fe : i.lO : < 7 t% 3 W«t^ 


op^T#^r >tvi^c^ oRf^ ^ ®f& ^hi^Tm *#® i of& 

wp A, B, C ^ f£1%® wr i fe<Ht#w«Ftr ^i4'i<m?t ^rw >ii<i(?jj ^ 

«m^51 prf^-'QFra «Rf^a «rr^ ®^<i3 CT^if^jra ^t i c^iftFunm cTn^rprrsr ^t i 



sTOTRlf^ : Plf^T e^FT® C<?ttfN, fstf 5 !® « ATP %3J *#® I 

W : C^m f^SFSHWT Vl«£®g «1^T W ClIWiTIW 2f1#5J «Tsn7T WIW i fFITWTr 'Q 1>lfa?JI^S» 
£®fW IFIfWTT 'Q f5li%?ira 3jfi wr I 


s - 

^tW: ^WlcerN « c?i%3C*i?r fe ^ 


■*\ 



stiRi^r (Endoplasmic reticulum) : £®n?ra ^n^#r?iPSTW f^w ^ stiM<t-ra 

<#r, *tw '8 i #w^f*r«wi^r ^ c®ra1%ft« PteQ^j ^tr ^jft <ra ^ ?if^#psFsiw 
W^SFIT ®[fiRJ® SKsprcfr ^ ®R^R <K5, ®TW Sil%^r <R?T I fes# Porter (1^8(2-) 

^«t«rsr wwt i 













































































































































































































wfftw : iw lal^siw <&, to. c’tfSfa (K.R. Portyer) « #|w rw <toj 

wfB$®iw ollfaTO TOR i 

Rrvsfo : cTORifMt^ cto, wife's ^%r cto « fwr^ ^ tothi w ctoj ^ 

TOP 3 . f^w i cr to «nro <toj c*ttft>R totcir c=#t sjr cr to ctoj (croR-^rtpro, W 5 , tosw ^0 
^ftt (Rf»r Rrem w i 

3wc«r : ^rtptiw %% to 'iiWfJPSifsRs cafS'fRW w-(i) rjjr 'S (ii) to^r i 

(¥) TOp 'ii^rtJi'Stfvg* cafi>$TO : tfi$;cRrpfRf«$i«( STtfawc^ ■sr^r caffrpirsr to i 

(R)wspfi 4tf$r£n©?fR4; cafiS^rsr: 4 to cgfB^iTO ^rn^r tot®tor toto^cricrr 

fw? «fW51 wspfi <srif^i<wcss RNA 4RX in^riwrrsr rto ^gT<pra to sitto <ro i «rsr^t cRfSfRrro 
^5 ^5 Pififesj «r?TO ■sn^rpTW (microsome) to i R^rS*!^ %1 %r« ^s^rtfpsrfro csiftH* 11 ^ 
feR»rcR®MMWl W: 

(i) IrofalR: ^rrc*f rrt, to, TOtlRffa « Ritcfr'SrsiCR wsritoto fro® 4C®r*tti5TfTO> c?#jtotoic<!5 
tro&ratRTOi^n ^tortotoirto so crctoo ftPwitidH i 4 toirtotortorri%ricto^^^ 

(ii) C'sItor rt ctot : RitcfrtJiwro c«ro lRl%3«rcR i^n?rr $.<t cto (to tot 

cRMiffog rt f©RTR>% 'StiItoitot c«i>i^ira Rr ctorto ^wtJRjfro wfD^irsr rw RfRfro i 

(iii) fi&fa&R Rr riItoirir : tot-tort^ «crit^R^r oo cto ioo (viPivii^^pri^fg istrf^^croR 

fBvSRvSoii-sj rt hiItoirir cRft'fTO tot rr i ^cro rtcr rtrtor rtStcwiir ^ sro i 

c#s r^r § to to^rtotcr ^wffrsffsr^ isfrfror i%rr rtor r®r fro R$Pa s (<f) IroeralR, (R) c«1rto ^ 
(R) fBSRS^ i 

RPTRjIto t^RPTO § fTOTOttfijR IrIto %®ft fRfl^ l srifaTO 1 r 1%^ *ra ^rstI^r <tcto, cwt- 

■xp&n^w, NADH Ri^cBicdjrsr fS^i^cB*^, NADH ^rarwrraw, f^rrai^ 5Tsi»m^ifr §fs% i 

'iR^rtH'Srl'i ^ erit®i<w<i § ^f& c«tni&r?irsTW ^n?rr %(?n?} <ctw^ g i «rsr^q cstifiS^w i 

■sr^i iaf&fsrrw (1%m® «iftt c^r^) f^s, wraca wtft, tri^wcsR sf»% r?c»j1%s 5u i 
« c«ti^wg orsg^gr^ R.ctm ^ ^ i oiwc^ w ^ c^pjstrfterg ^ ^ i ^i^micttst, 

tn^iiwTn^ra «fOT5 i^cjiw ^rer to i f%<iTg5 R&ra i <#ra c«m c«iif5w<i w*>\$ 

to i cro Ptoi'Siwg «t?r iR^f^ira cwa^ ^Qc^ RWsr to i 


*^1^: 


«p*r-fo 

SrlR<W % lf2\s? 

^L 1 

erif^i^W 4iet«CTf 


^IC^r?frSffsR5 i Sff1%TO fe ow TO W1W I 

V J 



























































































































































































































































Cd«a" ke! l»vl 1 WiBU 

■sfi i;.c‘Gi <^ur (Mitochondria) : stw 'ViWyrf «wf[, ^ft^R-f^nr i cw nM'alu fa<iR<t> 

<wC'S t-sj *li% ^^T'sn^.cSi^iSivirws “^tt'SHRr ^r” w i ^ ^gtw c®^t*Rtf&«i#iv& 
5 ^, Sr5rc*rn? ^%rr «t«% 1 cwt^, 

lan^^rn? §\5j# «riw ^ *t% w r,^ ^m^ps ■snt'cSr^in ^t i 



s M$d>l<*Q}?it 

orrf^w 's ipf^r: #w (Kolliker) ib-eo ®iTFn^ wc j rt^&r#twCT' jtht RRfs 

^gw wf^w ‘ra^ ib^b- w c^r (Benda) ^ ^gtW'SFm^ ■sn^&r^rrr hi>i<^sm i [Cte _ 
mitos = thread; chondon = grain ; 4 <mm- 'sn^cSr^fgng i] 

: Iwsrw ■srrwr ^?«tjr =f% «rn^ i hm ■sn^&Rsf^R (<ts^i>w- ^ntCTfcrf^ir) 

«!Itwt w (jm Ri'toisiw srrwt flier's «jtc^ i 

^R?!t3T : SfOTUSPf ®ltf% C^W >il<P iiR5ff*R> 3£\s I ^TITfiH 2jj% Ooo 8oofS 'sn^St^i%?ir 
«fW5 1 [<i<p\s '','PfW looo <tt \si\sli*fa sfTW 1 Amoeba- Ca C^f*t r 4K^ 1 ] 

Wf% : «fif!\sc.\s tsi^rr ^gi<prt, wRsra, w^ra, \9 Is<pi<pi<i 'S ofrara' ^5 i 

olW'iH : ^SRSRT 'sn^.cBl<|s1^j?JRr W o.^ - b..o 'STI^T I WPPRT ImS ^o 'STI^T ’T# I 



«l?w!wl‘( 

'awsSift 

■*ui©w 

DNAM 

ATPftHPi*! 

m 


f&Sf : : ■sn^&T^SH'«t^T 


/-> 

viRcBi^f^m #1? (& ^^ksh? 

j 


\. 







































































































































: 

11 wRFsrft: %sr ortRR^t fRf*t§ f%ft wrar ^fa'CRfi'® «itw i 4 tm ri^crr cxxtyR «%-^m 

ixxtdR ^r 1 cR5R3Rf5 %Rrc8trfiBR stffoR 1 Ri^caR wxigRfB criwt fog- c&stm cxx<aRf& 

cow fw^s«tw#rwfRf*fs 1 c«®c?ra wawii #st9fitr5 H$|r> rrt 3 ? 1 
* 1 sftRxi : ^ £R5R3 rr rirwrr ^irrs rt r%r^ rrt rt 4R> rrrr ®rr rrr?/ «j*f 

«trr 1 ^ cxxaw* rw*trrr rjrrir 6-8 nm 1 oraslRtffc® CRft® o^Mii «iww rrt sr «Fssstw& 1 
<4R «T5JW 'suffix RRR5 1 

o 1 ATP synthases '5 ETS : f^&t® ^rr ^rr ATP synthases W rr 1 ATP 

R?tf!lfR® 1 R*R5 %1>B<]JI^T oRRR $cci4 ,r I^RrfETS oMf^s i oTRR 4CW0 orf^RtWf^RRR 

o|r'»Rvs R5RT 1 

8 1 DNA § xi^cGiofidflm 4 ? 1 w? ^sR5R ^-3j3r fRf*r§ DNA «rrti 1 

<t I RfeRRRTX g X1$$l4felfR RT*JW RfeRTCRIR 'Rf'SRT RIRI ^ 70S I ^1 t> 'iJRSrttX' R°R$R RRR I SIRJIRT 
^RfRfR g XI$CGl4fellR g»ITO ?Rf§R, fR^W, RRRR <*WSrl$X, CR>r ^RSFI^T, RNA ^SJtfR «TRR I 

RiRrafRR ^rtrtr § xn^tBiRsfgsrra ^ 'Osterr stm ^ t% csttfiH flwrat^s r^r s% 
iRM^r i lRf*tt©R RERT ^o% VXCVlfafa'S, RllRS io% XR# o]j|f>i^, RRRSnfBRRW*, %5rfsR E 4R?. fRf 
«itsR •mrt i Ri^cSntfgsrra fafr ^rrisrItBr rs^ i -sn^wfeira stm ioo rrrrr ^rsti^r « c^r 4R®i% 
otr^ i tf 2}% Rit^5ra%rr?r 1%f DNA, RNA « *ii$cric>iix rtott <re^ i xn^EBptfgnm xjiGa«i <R*t 1%i 
$w<k3mi§5 4R w rtott cres i cw- K+, HPO, Mg ++ , CT , SO 

■sn^Rsf^rra RSpSf: E^RRR RMvollI <W CSrsl WRI Rfe ^RTRR « %1R RRT I RfRERR i SRT fR%^ >iW$tl$X « R5T- 
^rsii'^x xi^cCi^tJi i«RR5’fretir w i ".trrr^ tRra cw-c^ji b^, ixiRJx, 

v>icvi<ii^w*tR^'sti1^ xn^r^nra oi^m r^ 1 xi^cBi<tTi^P t f1%R Pitji^vs IrTxr f^fw rrr i 

«ri%srp=T DNA « RNA ftsHcu w?»t§KR w t Ri^r^nr fR^TRR; rwst rrr i ADP (& ATP cs 

’tf^T^S W RTffJtR ^ *1% 3jft RRR iRW iRR R43R RRR RRR I «i)«RR R5RR5 RIR^lR ^RlRO R5RRR 
*t% X<M<H<R5RT RWXI^CBl<l>filllC<l> R5RRR *f1%R RR RRT I 


J—_^. J—^ 

^tW: 

-N 


^R-fR 

Rl^CBl4^ra C^XR? 

xi^cBi<t4^yw #t % 

V_✓ 

_ l . ^__._ .*-*. ^-v. _ 01 ___ n 


<m^a WSf: TN^ TM <iW 1 



R^St RC# fliRjvbC^ RRT ^?t i^RRTftl^ I (^nRlfRR-a, (^RRlfRR-b, RSffl^tfgR- « ©tlT^tlwra' WS 
C^RRTffl^ I ^ ^1%RC^RR R^SRR l ^ift RSRR «HW RT l 

€tf^ CR5|W Rl^Tt % ^R5 ^!?s I fl 3 % ^i%RRRR RTRfRTs io ^C® 80 ^ C^RRT?jr^ «TRR I fRsg 

fR^2S% ^1%RR5RR RTRra'Ts RJH'Q RR «1KR51 

























































































































































































































orrffe § ^ ca% Ifeww wi# 

^rrsfra^vs (? i r^ w ^sr «m^ i agfk ^%wn?j 
istwa «n# «n?R5 *ro, cw- Trf’fcn^Ri 

(Spirogyra), (Oedogonium), 

^itn^ri (Zygnema), 'STRj^ 

(Ulothrix), c^MRsra (Pithophora), 

(Chlamydomonas), $®jift i 
ornpra § cgrorfftp^ mTOcha o.e vf^r i Spirogyra citot#!# cttw 

ot^ri fct ct? cersjg C3f*r ®rt i 

^s?rf% % G^§f%w<ftn^c£iwi#ic 3 H>ii ftsietc-w ^rfeJK^r ^«tf% ^r i ^ cjffte ^Iwt ^ 

^\5 4i?i3 5¥ i 5#f o.<t vftl^T <IJI>lRPfg 43# tTOI3>13 ^ l 

«tf$sf& «n# tiiPsc^ ^ c^rsrr («tr5t *twrsf) 43# cirt wrar i ^j^tFrn^ra 

csw wiRm sjflsr *rrw ?rrw «r# ^frw cp^artm^ ^tltTs w «rn?F1 on# fjii#^ f^f»fg on^fte 

t^vswo 'W w (vesicles) <tt ^nr wrpr 43 ?. to *iwrcaf 5u i 4 fvf^ns 

^?r 43#»ijicv^'e®l3 w i ^n^^rwtsrRTsr 'J^ft w i 

?m <ra i 4«n?r «n# stiPfes w ^#w ^r^r C3ror?rn?5<j ^rft ssr i 

f - _^ ---- —- - -- —\ 

I^WVRT ^t®f: C^rtfl^ % 



f&4: dFldT#^ 


c^iwr?in^ «t^r g i^rrartrn?^ «t^r C3*r $#3 i «>w<hEH W3 ^ra^in *r#w3 w (gror?ffi75 

\b ft> or?*r cw*rr w i w- (i) on^fr ^r «twr, (ii) aQivi, (iii) g§ tm, (iv) r^rar ^mv#, 

(v) vcSiwcsJl^ g ATP -synthases, (vi) DNA g (vii) 3I^CWITV i 




rfjptt ®miv®rtv 
alHhr 
tsjtvr 

afHlV 

*1X10*1*1 iv 

§3i: : (jUMfeUyOn *1^ 


(i) 43 # 1w#f"fe «Twrfrowt^s i 4 #stra 5 nm 
*5& i *tk^ 1w fro 4 # umrprvigFra i «r*fri^ t^rrar^jR^ ows^ g 

(ii) c%tvt g «twf fewest wf^® ^w, >iv>i^ ^rtvc#vt i is)?rvwr 

<icn(A W^s, "hwt ww, ^H'Sr^v 70s ?rt%?rR?TTsr, c«tt^r, fe'5il*i*i, ^o>ic$rv?T@^, ^sr 

DNA g RNA i ’itCTlvs^cstvc^ c<m(Th ^ ^sr i 

^ /C\ 



































































































































































































































(iii) «ni>>ii<t>aivb « 013m : o^no* omxtr «r%T 350 W 31035 000 orr <%3 3 ^ 01035 i 35*305001 #w^ 

4353100 435% %3 435 lt> ^3003 0* 01335 i 0% 135010^3 4 ^ ^0035 01310 301 53 i 0131303 *rrf% 

0.3-1.7 pm i 0%135RJ^ <w^i<i>fB *$03 few i 43 < 3&owU0%^O33l% ; 5no^ i 

% «trw >rfi% 403535ft; 001013513 3$ i 4035 c^irnc ; Biostrsr 330 i 03513103310010 5055 >110=1 ^tosRo^ 
w 43?. 43 wRira 50 4 fit 18.5 nm 0*0, 15.5 nm F® 5 t 1 0351010*01 cst 10 43 %*si 10 nmi 00*135 
c^iokrosrrsr 4 01335 ost>io 3 ilVi -4, o^iwrfw -ff, 355103%, 50100%, w^ifaf’i^'^M, 

0MC*Hfal% « ff1% 03333 435)% I 

(iv) o^mr 0H300I' : ^ 0 p*tr 0 tf»r 01313 % s-n^iwii^ ^r 31I0351 5131 0?^ 01035 1 4^ R^fs^sift 

Hfl®1<ww O#01 0JIC0fl 330 I 4033 *1*5^03 'Q 0ja5l03%1 %0I3 01035 I 

(v) ^oSiPwc^fM* svSmC 'Q ATP -synthases : sii^i^oii* 000133 35 001013513 30 ATP-synthases 353 

3503 I 43 0O3T 0350 435% 010351 00003303010* =5PT?«tT VCGlf5i 303% ^nSPp 3 01035 i 0% $\3i30l3 01035 
0^031 Rp®1- a, CsMO3lfip0 - b, 35003% « 5)H3^%1 31335 f^t03^ I 

(vi) DNA : <^>ro3r?rTp5 *ra 1 w? DNA *no? i 40133 010 ^oofit DNA *r 0 01353 * 0133 1 4033 >110100.5 

C^n^T-gfp^ f30®i3 0(^53 53 ft « f35f 00315% O0%toft3533 I 

(vii) 31^0310313 : O^Jn^lfTlO^ 3 % 310010 'G 01035 1 431 035133101301 210315)% 00 % 0X000 3503 01335 I 

<3PtC3t3tC% 3t0t3f335%t3l3 8 351331%^, l0f%, 00 %, dF103%T, 331031^303^ (353031%, 5310111%), 
DNA, RNA, 31^0310313, f35f 435%, C351 -435%, 43° 3% *T 0 1303 O^1031?f(# *% >% 53 013130 
35103151^055, 0^1031tff0% ’S0? ^5)033 5o-io% 1 %RTv 5 I 035%, %lf%r, %3133, %130 3133% 53 f0f% 
*11100351^01 02tT%3 303Ib-o% 30 0153 % 311%%53 030 435M 1%ft %0 3503 43^3lf35 5o% 53% 43X 
435%30 9 f 43^13 3503 I 3?fl33t0r30> 31035 0^1031% 3T335 0^5) 3®35 3% I 43 <\<t% O^103(f%-a $<t% 
0^1031% -b 1 4W «ri3? >113(31 3f33Fl 353031% 'G WfO^TFT 1 

0^1031^10% 4N 8 0%*tfeo35 3t3t3l335 >fo (ATP, NADP) -31%) 3503 « 01001353X0000 0%tH C0 2 « 

H 2 0 3t5t03T toft 3503 I >3310310353 3151031 3 5 303 5 '13%KR «t%3l >F’3l33 3?03 I 3=03 ADP + Pi 03035 
ATP toft 3503 I 435f% 43 >1513'* 13 or% « 0OJ55fl% 1 3t5I toft 353f 0^tO3ftttO% 35(5) 3l%%lt 1 5% 
35*t 5 tf*3f3T3 4^ 3%* % DNA %0* 353 3^03 I O^to^lt^ >Tf03T353lO?t30'=t3 3^t3f*3 ^0353 00315?% 

435)% 31OSI30 3503 I 3^*ft3>Tt03 1%^ to=*tO% ^%*1 3t3=t 3503 3lO0 I OSJ^’ltO^ 33%3%03*t3 30^ I 
05(03131^ 003(5)03 O0t%, f3^%5 %% toft 3503 I OPfOStStO^ 43 f35r3 DNA ^Tt05 I 4033 >351031 
Cp5t03ltrt>£ 1305)3 353^0 ^1S 'Q % 00315% 001% toft 3530* 0103 I 



-N 


05'0-4 

050-ff 

J 

0^1031010% % 03533V 

0^1031010% #5)^001 %11 

/■ 

_i£i_ 1 _ ...... W Cl 

-■» 

sr\ a ,. w. s a 


HWM i&i^o iwi <pch ^<pib trials wia <pcs ^iiic<i i 
















































































































































































































































oRf^s *rnr, w^ 
f^c<fe c*iw?Fi?r wtrcr w*# ?n?r w»jw 

c$rsnfN w?ror DNA^rw \sn ^5 ^tft i 

f^f^rrw f5Ifj?i «r*#fe «r?*f i 

^iR^lf): ^wsj Rasl^l (Robert Brown) hb-oh y\m 

(Vanda->w «rfe) *nw fitter <u?n?r ^ran 

f^f^uw wfera l 

?R«frT 'S : s}% f>ifj ^nwr® 4 ^# PiSQrjw «rn^ 5 1 wfw 
c^iFt f^f^rm sitf* ^ i etw cw-fe 

c <w, vji^fi Fife ^fer ^slws wrgrer fs^lfrcpr «rrw ^ i 

Wffa : fefew 7iTfn?r«r® ^srw w i w wcwr ^l^snjsra, IfeHtwsr (^frrw), mibiwi «pra wr 
^’•wifwG i 

'smi*H ; ftfeftramTwra^ ciwwrf^ stiff; ffw *iw<ts ^fi ftls&viwfiS fe?n?T %f w 1 

'4(|<t>|fi G '4(|i|'*H : WW G WTFaFT 4# CITS' ^5 IFo ‘*M3 i C*1FTIW fefelFHI WT ?nwn 4 <F vfe*| i 
Tfwrw 4 # c<FTFJ?r io-i(b% srrw/a stif i ^trsf sjr 's^ji 21 m iso% fefsKjm 1 

t»W#r^lw: fefew #r? 

>- 



► MlfrflH caPKJ 1 ! 


RliT&wiH»i 


► WSNW 
RfcQWi «(frf»!H 


fe : i.i 8 : fefoulFM 


^fWr = ?rwrafe$tFi 4t> fffs ftkife wife g cstri^r fei *fe 1 ^fs sttf> *rr*n?FT c^tfe, 
DNA ^ wsrw RNA, f^i srfwr F^M^rsfe 'Q wtjht ^* 1 twh i 

C#a fe : Piyl^fe FI?# w*f fer 4^# felfRIPt «tfe 5TJ- (i) fefem 4>l>ia*t, (ii) 

(iii) (iv) ftSOsjn FiTfeiivj <tt citifesnfer 1 

(i) f^ftsgfa OTtapt: ft 7i#^ g 1wf^*fg «ttfr fer 2t%f& fr^rrm wfs «nw wf> fef|rcif?r cwa^t ^r 
fespltj %ffr ^ft 1 ^§^?r# «nn 180 nm F'G\ft 'G wt?W agr^a* 1 sj% wr jum w?,Ff 8 o-iro^ ?gi ^itf 5 i 
? n3i? ?p 2tr?r 68 nm 1 »tp ^wrm ftft sjtifj ^ft wr^i 1 'sriFt-'siFO' 

■iiwtirsfe ^srfesra ?m ^ «jtf 5 i ■spfi« ^RfM 1 ^ *$fi?t ^iiT^sf w?*# fe^r ^ 1 Onm 

1 1 %ft f^nr-ti^ifeT 1 ftshsft 1 w <#§<$ 3 # wrs?u f|g^ 1 

<n^ %g?r fi'S^ra m 1 ?w ct»M? wfe ^iw c^f& <fe wit wf^s 1 <*m wrra 
^raFl 'G « 7 lfe ^Fs , fe 1 fel^Srra OTiSOT?! ^?I# W WFI^ 3 W 5 I 

f^lFPTI^fe FFTW W FFW fe#T?ir i SiFr C 33 3 FT WTI 

: fi^KMFS I f^f^G^rm G i^FtlFirsiFIs fecSTtfTSW C 2 IF 5 < 2 «RS ^ 

^ifi 1 >rrw frfefeiF^ w (^mifw 1 ^t^r?frsife cufB^eiipin ; ^fi 

fH'S9»?JI>IC^ ^TFII ^gi^ WilTFr W wm G fejR %fe I 



































































































































































































































(ii) (Nucleoplasm) § fa^panma aarws. « laSi^ara pnnga fata atf® marara « 

(:*s^ ^^^tJPsfsr^s cstr^’fwoi'S^lt i 4W 1 ® 

4ta RNA falw 4ae?i$>i *3 *riaw 'aaa arta i 

al^ 8 fa^ffpseTm « c^icvnpnow araaa ar ataa %ata amr a>ta 1fa^anma toaiaa amla^ faa^r ata i 
fa%aia « a?»m% ^mrartaa aaartoa stamamm f^rrca aiw ata i 

(iii) la^^srpr (Nucleolus) § lateral eaa omU^ ’fa, <mrnrata, a gpww aa - a§f& 

fa^s'cmm ana alalw i fags# v^Hi (Fontana) i^b-i anm aasma 4f& ca^a mra i <?tt#aa arSaym 
(Bowman) ib-8o %#nm fafef^'sara amaaa ataa - i 

a?tirr s snmra ?raa tana arataas 4 ail) faSfjM-mm «nar wafama 1 c j it^r<ic*n^ q ststifoosca fa^sara 
as?ur ^ at armtfaa ^ta mta 1 

aia^ia § mwtaaa 45# fatal csrprnmnma fatal ^gnm fa^ftpsarm a?^w «nta 1 fatal c^rpmmrpra ^ fatal 
^n#a am SAT ar mnci>n 3 s 1 fa^saia a^aatft cirmnaimf^a SAT c^nmnmra aar 5a 1 
^?<>tf% § SAT cinmnmTPia ana^a; aafga fea fa^ttnsrmim Errata <?iwa ^taar aiaa ata am a?# 
8 (aM m^ar Fftat^ 1 

cste «t^a 8 4 a cam faffr «rtfafa ^ala 1 fa^'S^rata aTaaaa-(i) a^aa (ii) ararara 'S (iii) anta^ 4^ faa 
a?t*r am aar am 1 

aiaialaa «tia s fa^ffpsmtpra sfamararafaa ^tram RNA 4a? w ’tfaam DNA 1 

amt 8 (i) fa^sam fa^a anlaa 4a araa Raica amr aca 1 (ii) fa^'cara a%anmw <?r§a aca 1 (iii) 
<mtfi 5 a m?t?W 'S m?amm aca 1 (iv) fala^ staia RNA m?t 3 W aca 1 

(iv) fa^fipara cafi^prw a cspartla wrf^ar (Nuclear reticulum or Chromatin reticulum)8 canma fajfw 
oia-sjia (A-fa&nsm aa^ra) fasQaiCTsi c^sata ®#iara anarca fa% ca*rr am 1 w#a 4^ wfmanm 
fa^aia cafttfmm am 1 4^ wifaanm cwart# isrtlmara amr ?a 1 fa^anma f^rsmaa aa^ra a aata 
aara om?ia ca «r?*r ar a^ ^ifeia (Feulgen) a? caa «r?»r ar pr? a^a aar ^a csmrl^a 1 an?s^ 
c^nmnmmm a^ c^mifSa 1 cam fasmra aa^ra c®rsrr^a w iaT 5 ta fsfma ara ajpnaraa ar#r >q <m# 
aca spaa ^aa^&na ^iafas ax'arr « arrafarm ^»naia ?a aaa 4 prarra c^rpmmrsr aar ?a 1 ^caja 
fa^anm^ araiaaa sfsnlaa 'Safmii offro faf# a?«t 7 a cgnmnmrsr anm 1 sjf%f& c^nmnmfpr 4 a a 
4 aifaa pifcSiftaisi, 4 a#c^rprfpw (a 4 a 5 ifaa c®rprnmaf 5 r) 4a?caiacaaai®nmnmnmca#af#anm 1 
i^nmnmrpr asaaaFrr 1 %ra ama 4a? litasm# *?rsnf$a mfa%a 'Saf*# sjasrpta >siar aft 1 

®pmmnma araalaa «t^r 8 amiafaa^nm ^nmnmw DNA, RNA %#m « aa-Rr#K c«trfS=r fw 
«if^s; 4 awrfaf an'aiaam 4a?armrmfaarsr'Q an^ 1 aaa^mr fa^f| 5 'Q'&%v 5 a awa 4a# DNA a^«#a 1 

asrsr: a?*m 1 % 'Saf*tt§ja aaa « at^a f^anm asrsr ara 1 «?taa i a ^ ^srrfn an^r f*rr ^jaar rnima aca 1 

sjsrifaa faaaca ^*u ^faasr -amm aca 1 


if . 


























































































































































































































































ft'3fswjic>i<i 3>rw g C33W3 3333^3 33sc %g*f 35*3 i 4t® i^wrpTTsr« DNA sire® 313 wrar 3?*f 

*r?F 33 ra #ft 33 £#fti am 3 T 3 i ftislgwiu wean Tfit^tfrwsr 43 3 iw PiSQhiiwii 333 c^Wfwm w 

33^ I f^f^nra 3W3 'SJT^tTW 1^1%*r w ort^m 'G ffpfsR tolg'S 53 l f^f^'G^TOT f^f^s ®yif3® ®P$I3 

333 ? 333 i ft^'Germ 3%wrm <5§® 333 i fj^fpOTPr c^r^r 3?t3W >g 3?3‘sf) 333 i f^^OTPr 

f3%^ 8)333 RNA 3XC3W 333 l f¥^3I3 'G 3?»M% fc*)MM3 3>333?$3 8)*fR TTWsr R.3IC3 l^^tpGffm 335T 
333 i cirwTprrsr 3?»Mf® ^f*r^3 333 s $ 31535 i5>iic3 33w 333 1 c^rcsrrFtw fsfecB»R, 8 ) 333 ®) ^ ^®jrfw 33 ^ 
^ 3331 c^iwiprrsrei'STifcni 133 'sm ^u *rm 333 1 


y**” 2 " u ^» v . 

T^1Wf3 Tfro - 


3""3-f3 

RSl^JICT^ 3^3 M<33? 
vl =1 

Pi'SQ^yioiti 3siw8Frr^l^l? 


*• 

f»M*fl33tf^3 35tW: WSlgWIiPHI fb1%® fM 333 3TR13 I 

< ■ ■ + 



®wn7irsr (Chromosome): <33 |^Pi&9*jic>3 tot ®3f^®, RvSQw*. omf3® «csttfN w?w4®, 

cw 3 ?*r*t€i 3 fc»frwH ?rsfi %3 9 tf 33 i%, 8)333®)« ^ty «rm 333 Wf 3 

c&icviicxix 3 ) 3 ) 1 c^m PteieH^w P)Sigt»vii 3 wif^r r«m ^nwrrsr 3# 531 c^wrrsr i 4 SQ»iic>i<i ^ 3 T ®3 

35 1 ?k®r 5 ^st #3 'N 5 fe 3^1^ 3 T 313 ®)® 43# ftf^rt 3 ? 3 j 33 c^rwrOTW 33331 «nfw C 3 sw cw 

^tl^s ftvSljRJW 3T <3133)1® ®fi® i35RT ClWfFTrsr <3)133 iff i ®13 C^WTW3 8)3FT ^’TfWR' DNA (f35f 
'»i^3fFr RNA) fcj>iH < 3)1351 4^3 w> wifb&ijicwiiu (prochromosome) w 531 «rrw35 w^ffa®) 31^3 
%b RtelSHKvs C33W Cin?HFlT5r OT*)T 313 I 4 5)3T^3r33®%^3W^3r35r3 353T53 I 
wiIrw g 1%35 chroma «rsf colour 43? soma «r«f body 3T C3? 1 3-nrsf^ c^rstctst wf 5®r ‘3fi8® cw5 3r 
*3? 3I3 s f35I3) C35* I 35)3®) 43T 35®33QF)r C3f335 3? 3(33 333^ «tTBT I 

ibr^fi- Strasburger f«)Sf<w[C3 iirewrw ^r(f3W 3^33 1 jb-b-^ f^Arw Walter Flemming 

t^iwiwra (splitting) 3=% 35C33 43^ 3^ 3I3«n^ir3T 4 3^35 ^T3 £33 Cirwrw I Jb-b-b- I^T^f W. 
Waldeyer 338)33 c^fwrFtnr 3T3l^ 313^13 33331 
35?lTT g 2t®fl%3 ’t3f*l'SK'»C3 43 2tl 3??UT 5- ivboo 3<% 
off^ | <y ? 3^5 \5l\8d 33fl335 3S?IT35 £5gTC3TPrr3 3TWI Poa 
littarosa 2n = 506 - 530 33(f335 43? Haplopappus 

gracilis (2n = 4)-4 33^ c®wiW3 ’tt'Sirr i 

W-f Ophioglossum reticulatum ( n = ^dofS) 3T335 

Wf 3t^Tbb 3S?ljra 3T'G3T C*ft5 I 33f3^ 2n = 2 

(C»1 Mfl3 = Ascaris megalocephala sub sp. univalens ) 

43? 33tf335 2n = 1600 (Olacantha sp.G) i ^53 #C3 
313133® «|fe ®WPTT3 3?3lt * W <?o-43 3C3I 53 l 

















































































































































































































©rRsra § c®iprn?rrsr ^rrsrRPFs ©.5 - ©op. frf^r © oa - * p, sT? w i ^ crst *tr <Rf*F 3 w 
*twa «r«lK oa p. v>m s-op. w ’fra i <^sr f¥wl «Mw ■vji^.cGifB^ ctSiffst ^r wriffw-^ fjtfwt 
c^r- *Ffer iiwnTrrsr orr^ra ^i ©f? 4 oFfei? ^rwract© cgpFriFTTFra ©ir^-orrffe fR# 
wr ^?i i ffw? c^rwprrsr ?tr%^n^ c®ism 7 m?ra ^Rm ©nu©Fr rs w ’tra 1 
©rFpfo ©*i^r § i^ra Ri«ieiWii csfBrwsf F*rra csjtFiTFrFPl.Fn' ^t, %thwt © wFFra' c^ifBvb ^ < #<-t© ?tj i 
©*ft cspFTrpriFra ©r?*r sst 1 ^#f§rr*w c^icxic^iix ifst^Rr 1 W: (*) ©icBicstR © (*) 
i^WFrrsr 1 cr cirwfFrrsr #frt f^rw fafact w crqftt pri c®n?rrw © ft x-c^fFnprrsr rt© 1 © 

©rt cw *raw?r <®Frrprrsr Fr©Frra rtst ©iciticstrsT 1 

©rFr*f cgjiwiFiicsr fnctii'sp w^sFrr cw«tT rr s 

i 1 c^icfiiofii rt c$R?nw>ii‘5i' § ciwiFrrsr ^ (^*rs ©rfw) ^^r^raptl^si < 4 ^ 

®WR?W (<1^l>w CajICMIOFlfiJl) RRT l ©IFF 5 fwi% W, «t% C®R?rR7IW «^J\sV| ijf& 
%#s?r ^rafti ®wr*w 5 t «rn^ 5 1 csrsiww ^fjrr sjfeft? ^RFifetFr 331 ot ^ w?s»r 

R'»'o» ^sra 2)fefS(,<p £®Nf5© (chromatid) w 1 
ij c>tc^il>iviRr s Frafti ftft c^rsnftFrFRT %si OT^tfsr?M *#© sjt 1 ■sri^cBifB^ ©viioiifB* cifticvsj-* 

4 ?} 1 Mi 3%© c^rFrrprrFr ©ra%© ^r cw^it ritj 1 >$ff Fic-Aaifera rft 1 OTzSiferfOT ©R^tFra 
foRsC© C 0 WTFTRFF FWt ©Ft wr 1 (^m-Csf 5 lFl%<P, >IMCT'BlC>lf^ 4 , ^IC^Ra^ 'Q iGwiwf^^ l 

0 1 (Arm) § WMjiftviiftu W cwrtFrn?ra ; sr?»nFi^ ^ w 1 

8 1 c®tt?rt1si'tft?r (Chromomere) s ®f5<i|<r-rs cgjrsnl^T ^ ?rt cajtOTtOTtw 9 ta 9 t^ ^TpstiCTr «ttc^, 

c^RFrtfsrats ?r?t 1 oiRjb^si DNA ^35 ^tfhr w -sr^rFTra ^ ^r 1 ■snc%iif>ic>i<j 

c°Ho5lf5*t « erl^(?tlf5«t ^mr c^tOTtOTtsr ^pFt '3R^t«ptw <psr %t^w «ttw ^Fr ^’©wt ot»IT i 
C^rcsTRTrttFT ^ITT, ©RT^FT « ©TFsfe i 



<t 1 c^K^siU (Secondary constriction) § CtflwlPilw c»Ctijif>iiil<i' <jv^|\s ©ri «IW 
CRt^tlt ^st 3 JT^rr^i 1 SAT itiwc 5 W 5 ^^^RSi^BiFfm«t^ 5 TT^Fij'^«rr^i 
of^Fr© DNA ©tt w «nw 1 


























































































































































































cggg « ^gg^g 

<b i (Satellite) § ww^jifg <R 3 g «rw ®imgn?rg «rrwr wiwj ’gg gt^gs giid>ii 3 B 

1 ^ «r?»r t^t c^iwiftw gt?c*ig grew ^g# c®rc#g ^ fww ^ 1 gjicBsii^i^ c^n^nprrsrtgs 

gjn> ®Wfprm (Sat Chromosome) g^T 1 

=i 1 cBcsiifet? (Telomere) § ef<rre fgasi^l oq^.csr.^rRr (H.J. Muller) ®WTFrn?rsT «tiwf^»r c 5 fti^t?h 
jpr; ^g# fg^g «r$r g^gT gscgg’ 1 1%fg grgR gsjgg - cOwifvigiftR «R$icg*i gggttf?; cg>R c®n?rrprn?rg 
ijftt stra gw 7 T°^ ^5 gra gT 1 

v 1 $v 5 c$i>iift>g « c^iwic^rsn^T g gtsrs g>gtg gg c^wrprwg eg wr g; gig«r gw 'srw $\Sc^iviij!R 
orso^T g^r 1 4 «rcw^ g?»Rl%g gr^g> f^Rg-^ gprgR gw 1 gfers wrg gg ®wregwg eg w?*r Rg g?. 
gig«T gw \oiw e<>i 3 iMic^igif 5 g «w g^g 1 

CT^ifsrutg m ^gg fe% gw cajrcsncgiwg ca^fWls egtsatfsung (Centromere) § r^srs c^wrprwg 
cgpgrggg ggfR « g-?$w ^g# %*|g ^egg gm cg^ifsRng 1 c^rwwwg ^ w?e*r spindle w w RRig 
cggg fg^ieicgg ggg cajwrcgrcgg ^fgf^ m?R glggfw ^g 1 cg^iferg ^g ^»g fgw (g^vo w?*ws 
c^wicgiwg gtg ggr rh OT^tfsimg ^g «r^r ^jgift oiRfogww e^wiwg mg gg>wg rj 1 cggg’- 

(i) wUicgfia* (Metacentric): ®wipiwg cg^iferg wgw«[g^Rgw wt c®wfFrwg ^f&gt^^ra 
ggR sg 1 e^ipiwigw ewe® «icg<wJi V to w cw^tri i 


cgciBifrgig 


CgGlPlfijj* gRCM'BlPI^ WIMilCTf^ cGwicgltijo 

fmg: i.i'jj: mtg ggwg c^lcglcsrlg 


(ii) gRwSTFrf^ (Sub-Metacentric) : ®mgn?rg cg&Sil>ig!g ggp?R csw gw or^r w 
cgjwrcgrcsra gi^ *f& gjgsrrg ?g i ^ gggg e^RSRgig eggre oicggtei %cg% L to g® 1 

(iii) wnsrprftggs (Acrocentric): gRT e^ewrwg eg>R ?um IggsB- cg^#mg oig^ig w >^g^ 

i^iCTicgiwg eg ijf& gi^ rj w ^g^ gjggl^ grc*p$rf '5 gtf ?jr ^ wnflg iifWfFrmw 

wn®wf^g 5 c^rwTFrw g^ 1 ‘J’ wot gt^sr rt i 

(iv) cGMicgfija^ (Telocentric): ^ c^rwrFrn^ig ^ cg^iferg grw 1 wr c^fwfFrrwg 

gi^ c^f 5 Iggjg gjra rj ^ otggftj -^g g^ « ggr rj i cwwn?rroig Wff^g ^g^ ^g# T’ wag w 
gmgimg cg*rr gur gT 1 gigiggvs ®WKgw g^g CT^ifsrarg tgf^s «nw 1 iR^ i^rwfFrraw 
^g%g 5 (Eucentric) c^rwTFrw g^ 1 c^iwicgicgg gTgig<g 'JgWii 1 gngrg wg c^rwrcgw 
c>ic^ifiigrg «Rgf^s *trw 9 ftra 1 cgc^ifgingfgflg c$rcsnwi»iM> gpicg^ (Acentric) gr 
c>ic^ifvigigfg|lg ®t?nwsr ^ 1 


































































































































































































rerFtrFiTdw c^fFnFtmFra "siot «nrarpr%^ ^«i>h lira wr ^ «raFra (Acentric) ®Fi!pnw 
3?r i pic&fejra ^tlTr ^nft cmwrrsiw (i) liras Fic-Sifera (monocentric) (ii) 1% wiSifiurer 
(dicentric) (iii) ^ (polycentric) c^rFtrprrsr i (^fFnFTMw c^ffttfiiw rar 

s^r-fateu c^iviiilSi^Gra affas 'G^BTRRr wr ^ dtiFra c^tfuftw cwtr rara i oifacufiS* c^rFnpnFt ^ 
orfSras PF§ifsr?M smras 1 Lurulla purpurea, f^^l^T, FKt rarsi i W 7 ! 

F5FT C^IFmTTfFra 7T# ?tp ’ri^TfFi CT^lfsTtH «im® £*f*fr WI (^FTIFTTStFi 

Diffusecentric Chromosome ^ft i c^tfuftift '4'5Ff*r prFiatfsrsM srnras ft, ®r £H?t wr w *rr i 
Heteroptera order >*ra Iras^’daw c^iFtTFirst «w wr ^ra i 

(^IFTTFITFra -Sil>t!^Pt<t» *1^T : C^FFnFfTFra 3Prr#ras «t^r £*PT Sift^T i .<)<T §raH^«tFrFT- f^f^5 ^liWDNA 
« RNA l C^ttf^ : R(?6M FttfN; 5H-(^FGH FtlfN I «MJMJ ^TWFT tW - <WMl>l*llv|, ^tlTRr't, 
TJTMwf»l?JI>l «rr?FT, iiM®?l$>l 'Q «MJMJ fPTTUf^ «t(WTsf I 

i. § ®FrtprtFra cstri^r PiiSQms ^rrw w c^tifi^r *tfct w i center 

out1%55 <#rsrra *rr 5prK*t^T ^ttwR i ^ ^ srsiFra ^sr i w- (i) c^jri^r c^f^ras centE^r 

(ii) ^ffer csjtfN rar <raf?ras csttf^ i w%r center— w%i ^ursn^Ft wrf^res^ wtFJ ft Ftit^r 
*#® ?u 'ilFP f^FT ^tfj^T •TFT i Fm-Arginin Lysine, Histidine i ^rfra ^[fgJT-^fe ^ *f?rFra 
«TR*U^51 cw “Bl^Wll^H, SHtBKRH I ^TWI^f W^TT ®FnFTTFra feo% DNA 'S ^ra^Tt 
c«rf1^T ^ras io% RNA « «[ffe csnfi^r i DNA « w^kj csttft>Fra ^c*u <to% DNA « <to% Rpi3M WFahi 
i cifttpift £?rrfi>Fra *tfj 'bo% RfGm ^rr DNA *rrw w id}i>iifB*t ^lt w 
«rra i^n^jFTf ^ftt jr-R(?5h cstr^T^rr so% c«if citFffFrfFra ^fFTr^sIt w i I^fGh Fitl^t« 
JFT-RfGH C*2 tff&Fra «l^yfF5 FTliJl^f&tolW i i l «n?T^ C^M DNA RfGIFW #1 ® DNA- C^tfSlfsFT %fW 
<P55 i C^fF^ ®FTfFiTFr fe-'oii^i?ii^wiPi59 > <i> omfe (Deoxy- ribonucleic acid = DNA) ^ift 
^’tdfFT i cirFtrprrFra ^rtt^’frwFTR.CTM RNA (Fr«rr ?jw i «tw c^TFtrFtrFr RNA ^tft^rdfFT 

jrt i I^fBh liras. cejfBilvM *3 ttsri >rau (replacement) i 

P|iSl^4 : c^rFrrFtrFra ^ d?Fra R’S^ i w (i) DNA (ii) RNA 

(i) DNA: DNA ^rtt ^twrsf i >ii^# c^rFrrFtiFJi DNA «r^ ^ras «n«fe i stf®f& DNA ^ 

%^TFTT SOTO f^-^ras l ii)F5 «HF5 ^r#]f#»f§ feorf^T^FIW *ra%, oltsra vpIFFS, 'alllR>P)«i, 
«ri^r, «hi%t \5 >h$cGiI>m i oitifePlH « 'Stnl^FJ l^t^r c^r (^^r ^ f?f»ft) ^ft ^ras «ntf^FT« 
?n$cBil$Mc<fc 9 n^.QfviR>*t c<ft (^ ^ ^ 1 raf*f§) ^ft i 

(ii) RNA : RNA l^f»fg 1 ^ •% w^f*f§ ^i^rarst »fwr, ^?sra ^pff5, 

-ii^cBicsh 5 ^ w cw- ®irifs%, 'Sinf^r, >5rar «if^® 1 

9 twf«feFTr ^rot'Q c^iFnpnFr 1^1ra<r ^w^i, w#rarsr« wTFifersr otrft « ®raiRT iipral^s 
oFrisf o|\sj^ or^ -nitsmH i%tw 1 ^rrsrra^t or^ra ^r j^Brera FFt ^gi^wsi «rfe (^wfitsifp 
orra Ff^rr ^ 1 ®^ft ®t etiPi<mi ^iQ^lws 1 ®fjtftw^ 

prsr ^Ft'Q ^irwra ^ 9 dfera or^tsim i 




















































































































































































































































'O 'M «i^r 



ffesr: i.iR : cstrf^r 4? *tfcr 


®WTFTW ft^fP'SCStlfN >mOJ l RvSQm* odli^C^ ^*ty ilM DNA « RNA ^ C@ttf&CT?T TOT 
ftpbw « •wfcc&H, cstri^r, DNA ^w 1 % 9 H center, « 1 vic s i*PT, 'auiftfBw't^« cettfN 

fesnwH-1 

cgjrcwrtw ?tino(f% DNA, ®<t% Itc&H, *o% ^ jo% RNA?rca^ i ftpbR 4 <f *r?n?ra ’differ 

cstri^r i 4*rn7rHi, H 2 A, H 2 B, H 3 «H 4-4 4^cstt1^<pFrc^rbw 

tot djifilwi wrf^rcs^r ^rs^trr jo <t « io^f& 1 ><iw Hs-^rm^ %^n:sti1^T« 

7 T?^ «fTCT 5 I 

3^1 in § 4>c<=i^ 1w <5%? "siFrra wf <pr , *nu 1 ■f^r w 4 

f^f^«prrsr (nucleosome) w «ifell's wr 1 «j\s>iiw ft^spriw c^rwTWRsra *Tit1t^3 
•i) w ItwM f&f^s wr 1 

ft'SQs'sc^tspjOTf *t?r D *t?r ^ csJtpf citsrtS^ wifti4iM> T^*trsrPT <ra c^kft i ftfs^ ^rsrsr Rosier Itfs^ 

vicwt* *rrajt?r (®wt^Tt7sra 5j^r ■sf&sT ^r«fttir i (TrttFrore (solanoid model) <T^T 

11$ «twf R. D. Kornberg « J. 0 . Thomas (1^8) 1 ctiwgns «i*3.^1 51 , c®Nf 5 i ^ 

^^iltcvo ^t$?it It^lts'spnw >neriwi «n^ 1 ^«jjcrr c^tr® c«n®r, H^rr wr (51W 1 lnm, ^sr 5.5 
nm) 1 of°»r H 2 A, H 2 B, H3 « H4 5 t?r *rsn?ra flc^K c^tifi^r bolt 1 *<m c«Ufi»Md 

sjc\sj<iifB-gi TjfE> w ^ «nw, w«fK csrrb t# Itc&M ^ fstw 4 <i 5 f& orfb-f^c^pr 4^3 (octamer) 

1 wfb-f^pbpT ^^3^3 f^ « DNA ^r^jsrar (core) ^pr ^r?*r i c^rt ws.cfa f^pfepr 

csflfi^c^ cw ^ifiPi (core protein) ^ ftrcsr sim DNA DNA (core DNA) 1 



C^ra DNA-3T <iit;wsi tt% DNA f%?w DNA (linker DNA) ^ti >*)fS ^Pppsf 

ft^'cpnwfr t®R.^sRr DNA-'S 3^ ^ ^ ®sr»r ^ 3 jft wi $ cp>rri^T 

(Chromatin) i TTW «1 It lb vs 1 
























































































































































: Mm Ma 

1mm DNA-ff m®t cm DNA m*t« cm cMifi>M4 mi%? Hi Mim 4ff& %*m cMil^ cm^Mm i wt 
1mm DNA-mw ffflm w Micff sir mfo ^ i 

c®rc*npiTcmr mr § curcsrrcm mff>«^ m*TMsi*mii?j #CMff <!Mf*l ; §i mM mr, mm 

m 1 Rhesus* mjcsr cajiwic*ii>i cm Ri'sietw Mm? Mm m 1 c^rmmrs. DNA M% 5 M 
^jfi m wt m^Im cdjiviifBn csrcsncmr «rrf% Mt$ w cm Rm^m Mm fffcM 1 



-\ 


M^M-fff 

cifwrcm ft? m «f ft? 

cnwrcerim mram Mm ft ft^Mrm w? 

v_y 

f*tWt*Tfff MMW: C®CffresnCffff fc%s fe m ffW I 



crnl^m «ww ^Imsr : mTMftff mMCMt csftcfffCMw mn^; msr-fMw w w ^him.R's 
w 1 ciiwiwim mr ^r msr-fMsr w wm m mt fm (Mt €w Rrem m) 
ffm ff>Cff fffCff ffT'Sur 1 emblem m mffMfeM cste f%% (physical basis of heredity) 1 #m ^ < 4 ff# 
■CffRfgj ^^3 fm mr Rra%a 1 firm mm cucwrrsr 'iw mffer 'Sstfm <0 m»tMlm mfMfft^ 

mr 1 4 win c®ipmi>ic<i> mtMf^ c#s <m mr y?i 1 cm Rm?m rnffitr^ 

M%ira mm ^ mr mjr^s <w 1 circwiw 4ff^ « mMim Mltwm wr #m Mmff 

w 11 m fffsfiwi circffnmr Mm mr 1 



f»Wffm ti^hr ■mr: 

cm Imrm c®wrcm ft ^fsm Mm m 1 

R._____ J 




















































































































































^5 (Hereditary material) 8 ^rnr vrPRCT M*m m?R\ ^lf^» ^sr 

w (hereditary material) ^TT ^?r i w sRFT ^^FrFT <.djlc-ilc>U'-i i 4 

c^lC‘ili>ilcvi DNA (FNt<FT Rh*1mi ^ifw® sitr^s 11%Rt #frt biRRi* t#>t<^r sffsFF ^ 
’PlRdjOl <1lRt<b bl<|^>|^ ffet CslM i 



SfR'SHC,'®*! TOT (Rf*fe ^rw 3 ^FjRi I i£m WFP* ‘SWsKFT Rw! w 

R51<m> ^i}if>i3 i R$Q*b 3idf>i3 ^rr c^ft ^i>if>i31 M*f?r <i^R^rft, 

^r»wtt ^ ^HFtFt Rc>n<i RtefsH* w i ^pRsfy R$fg>3Rtw ’rf^rFr te% ^rrwr <ft 

^blRivb M%^r^5 R$R*t> wtf^s ^ i 3 4>ihMR^ (Misher) R&f<Hik>i 

3||R^>s ^’PtTCR .i|vi<m^<|s^R$Rh (nuclein) i ib-b-fc 'sRJvijM (Altaman) R$Qkh ^UlRoi-si *R 
(Tt^s nFt tsFR.%R ^ hI'-w-i R$R><i> ^iRi^ i R$I<m> ^ir>i3 ij^iosM, ^IRiosm Hi^daicsH 
taw?, *m*mi*t csfNr Rc?r «lffo i <sm •ii^cfiicwsi ’tflsrH ic% ^ ^>i*hic>n ^t1%=rr®r io% i ^<ic<Hw ^ 
*ra<?riR$i<M> ^iiil>i3 i (i) R^Rsni^wiRSIsm* (DNA) «(ii) ^.wlR^fsH* (RNA) i 
DNA RSQttilwii tdjl'-ilRoi ntoirr ^ihr i RNA *t^?rr &o ^r iFsur ^ ^ ^tf% io W 5 '! 

9 rr3Trf^nrR^f|5’35Tit7r i certfiR x s c^c 1 #^ ^mn-sN Ri^f3?<t* ^if>i3 ^t*! 

i R5fsH» 'sbiRvb ^rftcw UiRSw, R%R^%rr, 4l$t<iic>ilvi, R^s^ <*rx cdjlc«i!c>ilC‘i^i i 



ffer: *ii$RRRh ^rfhr Hl^cSlc.'Sf-i 



ffer: Hl^dalosM 

•jii>il%iR<t> i 


R$Qm>^iRiom^^ tmFT8 R5Q?<b^itif>i3Ai^Mi5.Piwti’RRyRR^imFT^rraur i i i c^^stw 

I Hl^lOSH ^sRS \5 I *P>ltirlR<t> ^.ilf>l3 I 

i I (FKTRW '“jplH (Pentose sugar) 8 % <bNRRPlt (fbRi-CT WT C^lC^TSf ^JT^IH l R^l-H* Wlto 
c'Tc^iw ^ib *nw i t\<i <ii$c.<ii'4t '“Ji^ih f^Rnfe^fw '“Jt^ih i RNA -c« 

*JT*IH ^ DNA -C® f^srfllfl^TSf nlptR «nw I W¥lfW wiRicm ^K«r ’ifer WT l 

Ri^r^rRRi^ -D RS&<i> 'sijiR^ ^rk<ra i -sttewi'St ^ fmtm i^<i i^ 

w «rk RRrs ^ ct, MRwfe<iis? w ^i#r ^Ricstn i 







































































































































































































WMH : £133 34 


5 i 3 I$gBicsh (Nitrogenous bases) § otitic ^ 333(3 3 i'$ 0 aic$H 33333 3 TC 3 SI 

3i$ojic©M, 33t33, ^cfei c®h« 1w ^ 1 

31 % 3ft 3353 433 433^ 3^3 35^31 4$ 333 31 % 43 3 ?*iiT 3 ^>13 %% w 33333 ^ §j<pt 3 ; w-(i) 

3 i$ftl>ii'vH 43 ? (ii) f*fel 33 i 

(i) 9 rtW^"-i (Pyrimidine) : 433 333 f^fg 3 T wfawti w 433 f%° f 3 f*rt 33 t 53 

i ^rrifW 3;t3»s 53 C4H4N2 1 RisQxp %3 *13313 ’ti^l'S IviRh >351333 «m^3 
W-«n^f^r (thymine), >ii'?/) 6 if>M (cytosine) 43 ; ? : S?ii(>iq (uracil) 1 

(ii) (Purine) § ^ 333 f3f»fg 31 oPTST §?. f3f*fg WW 331 33 f’l^t I 43 3T3T3«T 3^33\5 
53' C5H4N4 l 3 'Sf ^4 oijifJicvia ^ *13313 f*fef33 >35(333 3TC33, 3*rr-wif®f33 (adenine) 43?. «jTrrf33 
(guanine) i 

/* _ 

■o i V 3 wlfs«p «uiPi?» (Phosphoric acid): ooiPiivasi 433f& oKwoii ^ 3(31353 if’-'iwlRi^ 'soifro' i 43 

ori3l335 ^t;ct5vs H 3PO4 1 

(Nucleoside) : 433 3 i'$aaK | SH >35(333 'S 433 c^^rsf >$ 3 T 3 3^ 513 ^i^c<W 3 i^ 

C3l^ 331 53 1 >351333 5173 wp 331 53 31^3^3 f^ftpo’ti^, 333 >35(33513^33 

^3 ^33 331 33 f^f33 f3^'C3l^ I 3 I$J¥v|Rh f3^'S3T?t© >35(31?P3 i3? 3l$0alCSH ’103TC33 i3X 33T3C33 
\3C<M 3TC3 ftteMWfc'b 3^3 *tK331 13^133 f3^«3%© W3 (ft3? «1 l$0jlCSH ( i3X 33) 

>$3Tt33 J3X 3SI3bl3 31^®%^ \3C<M 3W fl^C<PI>ll*> 3WT W 31S33 i 

(Nucleotide) : 435 ^ f 3 ^fJ>'S 3 l^ 5-43 w 433 JRtf? 5 C 3 3 ^T 33^3 433 ^ 
l OR35K3 331 3T3, f3^'G3T^?E3 33F# 4^13 53 I faSQxp 3jyfl3^5 o|lijRc*W 

333FT 3r«3T 313 33'533®FIT 433331 <WCSt$ 331 3(3, f3^1|3'Q'5l^ 3®T Pj'S^ 3JI(f3tJ53 3(^333 433331 

433 of<^ 3I^CSI0 Si 3 «tf^5 ^1333, 433 CMt^PSf ^pTI3 43^ 433 «r<^ v^f.v'G ^C3 3f^s C%33 3T3 
l3^'©5l^5 i ^T313 43 (J3v 3313^3 3TC3 3 >IC-H> ^ 53 i 
f3f®^ 2f35T3 : 

, $ i 3t3 3%3PST 5FT: 

oljlfeWlftH 3 ^ 13 - 3 ^ = AMP = «U(f®f 33 f 3 ^'S 5 l^ ( 3 UlfeP|Pl<p ofTlf^) 

^ 3 IWll>H 3 WIV 3 CVB = GMP = «j 3 ri 33 («] 3 lPiPl 33 3 U(f 3 ^) 

3l^fBR>3 ^WIV^C^B = CMP = 31 ^cB||5h l3'SQ»'QBl^j& (3l^fBR>f34> 30tfe) 

^\SQfe 3 3 JHW# = UMP = ^ 3 lf 5 M (^f 3 f® 1%33 Wife) 

^3313 f©v5[%3r§'C3rei' 5FT : 

feori% olIlf®t?T(l33 TOWW) = dAMP = «IT#l33 (feoli^l va|j|fei3i^<p o|J|f>Na) 

Rsoif^j «j3rc3if33 3'c«ir«prc3# = dGMP = ^utf^r Rs«il4jl3'39>'o5i^5' (fe3j1% «j3if3f333 or;(15r©) 
f®o[1% 3l^fBR>3 3CTI^P3W5 = dCMP = 31^CSrf33 f^5f%l3^1|3>Q'5i^ (feoffs 3l^fBfei^l<P odlfe) 
feoli% 3^3f®3 3C«lf3"3r<FB = dTMP = (few% 3f^3fef^l'35 omfe) 

«f«ilk wraw (3f f3^'G3%®3) 3l343ra f3^1|3'8'5l%®3 3133333 « 53 l 

r^i 

















































































































































































































































£<FT*f « W 

DNA « RNA ftsfe ^fr <Ft^n?rr ff^r <K3 i ^^Pst w<rff fafftw (NAD+ 4 «r 
NADP+), rettfiH^sW (GTP), *^n?T (ATP), v^ippiPiPi®- ^sPtcff (CTP) %ffff S ?f^sr ffm <ra i 

(Dinucleotide) : 43# ff^Pr «ilM4‘fi3 fff^NBl%®3 *p»i<:vi-®1^4^t3 

<ra% ®ns5 ®i$fi'3lsf>'si>!^® 3 £®t i jrc fff^NBi%®3 cffiTBtw i^rffrraff ^ <pr#ra 

4*r *tj fff^pGBt%®3 cff^Brnr ^ffrcsnt o^r <pt#ra ?rtrff *p>iwB ©fl; 4 *Bi<t wrarat fs? wr ®i^ 

Pi^cWt® *#© ^ i 

fl lPPiSQ>'sBi^® (Polynucleotide): «im<i*1m 1 ftSfo'oBl^© <t - o «r^t ffffffff w*Ft®lt4*Bt3 <iffr4)3 

^KTcti ^ 4ff# s'NT M^iffs <k<t, ®n^5 fffafa'isf^'sBfl® ffcff i 4<i# 

Cfftff-43 W ff^T <rai 4^ CE%-4 *P>ICV>'B «TT 4<pfc<F CffiTBtW (3%3tW «r«tr<rr 

f©-^%3%<R3T)-43 ^ <m4m 3 Wff «tn^ 4 <r «r^i<)fPrr.<t> fftpRr c’ftTBtw ^piH -43 o^r <m4m<i 

«m^51 DNA «r^ c#r^ 4<i# fffaftS&'sBf?© c^r i 

Pffsf^ o|jlPlC©<l 2t<jff3 : WlpR® fw*lH 3l$Ml3r, iff f©«lf>$|<l%<1'$T ®tff ^>ff<[ f©f% 

<ra ®mf>i^c<]> ^ ©rcff ©iff <j> 3T ^src^; w- (i) (©^F^iii.cffiPi'SQ^ «rrrfff© <rr DNA 43?. ($) 
<i%<iiPiSf^4> ofjtPtw ^r RNA i 


H^lil ^N: ^ 

Spff.ii] 

Sfff-fff 

HSI^f^iys. 4iic« ^1 ifft? 

vl - 

iiiPre®<i fe^piHsFrr w i 

--- V 



fo«ir®i<!%3lP©iit><p «i)lPiMs Deoxyribonucleic acid (DNA) : > r^'M ^<fW 
«r%» ^£f5m%T, ffteffjfe'C* ffffff, Ifft©^ sW? ^5#<p wra Plvi.g<t> 4<r 

'N*nfe srr^s« «mPi©c4> DNA 31 fe-«i 0=1 <fi <> c<i F^Qm* 

®rnfff©3Fr i 

Fr4©: <kirs 8t<pm ©ferm <iffsl® ffff>ff «t<pm ff#Ft c<pr^ DNA fwfftff i DNA st^H© fi $0 wict 3 ffwr 1^*13© 
(^ffl£ffR33 'STC*1T wwfye I 4^1©t C^ti!^ f^jf W-'SH^Oal 4l&|tJl, ttti^®, DNA 

i DNA ^?t ,! #5if e r Picogram ^tcwf w iRw %?r «W»t wt ^ i Pg = 10-12 gram. 

«llf<w<l : ilrWr W Miescher afetsr DNA «Tlf%W i 4C<F (nuclein) «lT«frr fef^RT i 

’twsRsfFf Levene (l^io) Shoenheimer, Mirsky and Ris (ibotr)-^ ^t®T 

DNA-^ fwt%^ ^“tr %r *[T i DNA-ff fftffffr «ffo?ir fftn « %ff 

(James Watson & Francis Crick, 5^<M)-itRT «rtfff^traff ffTffiw i 

DNA-ff : DNA-ff «nfffffff5 'sw io® cffw iob liiff -sirffi i iooo° C DNA «rt csc^t 

^ i «rf® (fft ©iojictF, UV) «iiwi<Mi*tf c*n^ff-tff ^wr c#t i 












































































































































































































J.D. Watson «F. Crick DNA <^T*Ti$>fa<M0!3«i «t^^^'5T'5^Tc#r^ 

(double helix) ^ cwra ^rc^r 9 tH1w ^ ^ ^?r «^iw w$ 'srar i^o w fwi% Wilkins ^ 
'S?rf5^ « Hp> cttfpt <$srw 9 iR’ i 


DNA % 



fe = DNA wi c#rai (<sirf 5 ?R-Q&«> vios>*i) 
P = ifJiw'D, & = *p*n?r, A = 'SJlfofor, T = 

G = ©aifar C = ^n^cOif^i-H, (=, =) ^ i 


? 



fM : DNA c#r^ 


DNA c#r^ : 'GTife^r« sjw DNA <*i?r ^t £#tw ^ sftt- DNA 

will's ^ iw 3%f& c#r^ ’Wt i DNA Iwm w i 

w%biMi ^sr oigsiD^'sr^j'oi^c^ %<?srn^ 3 ic#r^ *j^f& ctri^TffsR 3 ^t^lws $6f5t\» i 

vSfTpjfr i fSjf^r ^ fwm ftaft W *JHra 9 ?RCV0*l 9 1^RI^ <P WOT I ^fe?®OT 

wwotsj1^c^'£^^4Wt1'$i Hi$daic©Hi>i OT^rfwOT i hi<>g3icsh (i) ■oijifoPM (A); (ii) 

'STJlfjR (Ct); (iii) sn^T (T); (iv) ^CGlfJM (C) 1 (A) W 7W5I Sfl^lWRr (T) Wf ^ 'STfrf^T 

(G) ^otti >n^cBii>iw<i (C) 4 ?t?itot <w i 

Hi^ojiosH $J4 >q&icsh ^ w ^s 3 sitot 3 1 ^ otiIw (G) ottot xi$cGiI>im?i ?itot of& 
^I4 >c&]csh ^ w ^ 5?r (G = C) 1 wif^prw 9 ^ ototst «n^lvi wn ?rrw ^ 3 J$wc®h ^ 

m\ ^rs^w (A = T) 1 c#rw 45 wr 2nm 1 frr^r ^ *trc?r 1 c#ic$ elfo <%tot iofi> cs?® 

1 3.4nm *P *p «tf^s 1 (10=3.4nm) ^ 2 KW 3 < 75 ^ ’twp c«w ,34nm 

1 %ot shot 3 sflu ^i^icstH ^ 1 c#rc$ 1 

<3^ ?r?#f ^rsf w ^jpt 12 nm 9 wf& fqvst ■#rsr w ^rm 22 nm 1 (¥) ^ 

fe-oriwi^mf "tptra’ (^r) w# («t) i -ii^(iSics?H c=w (f^feU^ ^r ^ri^fllw) ^fw 3 1 

op^ft *P#r wc# «nw 1 DNA double «Pi$ ^ %*r 1 

liJ^G (t - O W <> t'3lT’ o - (t 1 



















































































































































































iotir'S wr3>r 

DNA-^r RhUife fet (Chemical structure of DNA) § cr rr rIrIrPot Rfe fer DNA cr rr 
RtRtRfeRMflOTDNA-WRtRlRfeR^^RlRtR i ^RwDNA-OTRrigfemRROTM'3RtRtRR 5 ROTtfRR5 
Wfe's Pi^feRfe i fR^feRfeOT few rrtot Rf3Rt r|r Rfeic$M Wrr 5 <*w fefefertw *,(NtR i 
RfelOTR Rfe Wrrotsjrot few rrot RNM rTr wtfefe, ^rtfe Rt^fw *3 Rttc&tlRR RtW FlW 
(Rfetuw crr) i rrcoti (fefefetfefe wtfe)-^ triRrafe rot rr (i) rtf feaferg 
fefeferTsr nlfe, (0 ROTOTtfe Wfe ('SR# r s rot&) <9Rst (\s) ^^RfetusR Ww i Wrr# Rfelfe 
Rt Rttfe Rw •'tttfefe ffet otiP>Pm Rt ?Jr|Pw Wot fefe rtf ROT i ffe W^rs tferlfe Wot 
-‘ tltfefe RIrot W i otIotIrr \s R°rt w fefw (Purine) >sw RlfelfRR 'S RltfRROT rot 

Rttfefw (Pyrimidine) i rTrIrPot RW%rT feOT Rffe cRot DNA ^pr R$>r rot ot fe 'SRlfet's 
fe iisxOT RlOT <£|R#ROTRRR!RROTRI ^ RCRt DNAWlR C^fe ROTR >*W RWCRR W fef ROT 
'3||W<f> Pt&l^i, $i»qfe-?R CROTR ’jR^tR W5RRRR I 


DNA '3|#MR Stfet 8 CR R%TtR DNA OTR C#ICR« CM? tOTlfet <404)4 ^pt 4R# $lt> fecR RRW 

rot RifeR '^lc<i4fD DNA MPI^ot ^ rot Wot DNA mPtw rot i otir felMW w otOTOTOTr 
fetWT RRWROT DNA ^fjR RfeOT v£|R RjRR fR3R%T I DNA Rfew RTRtROT W <PW%T RR#OT 
RMTOTI CR MfeR etfetR WOTt WT C#ICR?|<I ifit V||Vs^ 'Q WT# R'SR MOT DNA *pTpOT Rfe 
ROTOTOTWtRRW*ttRDNAMfeRROT i DNA Rfew sjfdj^nft? feirD 'siPife'slca OTif^r <<iOTfe 
RROTR CRtfOT 'Q RT? 4R5fl% MRRW ROT I DNA Rt#tWRR RIOT R^^ ^RSff^T CRtftPT 'Q OTR 
RjRhH’icROT 4ROTT DNA Replicase MOTCR Replisome ROT l 


f . - — ■ ^ 

f^Wt^fRRFtW: DNA OTRtRlRpIR 5 R&R^#1 ^RlRlRRIOT? 

V. _ 


DNA RsferRR Pli^PlPOT RlOTRRTRRR rw?tot § 
i I ^OTffeR »|RT?OTW ? ^fRROTR *i<FOT DNA ^'jRfevt 

^OT ¥RR C#TR| tCR fer RTrJR ^IfD RRR ROT I ^ 

R^rfROT Replication Origin Rt R?OTOT ^Ir (Ori) 

ROT I etM; ^fR 2ffR '300 fefe&fe RRfw | 

ill Rff DN A P^C'RR RTtR tOT RfGRt 4R<t *lfelO'ST«l RRiR ^RfROTtR RfRR g DNA ^R OSil^'*^l?l ^RR?5*lR 
RJtFtOTRt'3RlR ^ RT^OTlRfefRR 'S Rl^feRsWR ‘-t»l<l4«fR CRC'Sil^) v i|R^lR RfwRR I RTlF tOTRlRtR RRR 
f^fRR'S ‘-FlROTR R?JRN RlRRRR# ^l^lt'&H ROT CROT RlR I ^IROTOT ‘Y’ COTlR I 

Y’ RTlffe Ri^tOT Replication fork RT R|#TRRfesfe rot i ROT DNA MR ^RR^R RRWR OTot 
’JRRROT ROT C#TRT felb RrICR RlRR^l RR I 

-3 I wr t^IOTR %tF ^ R|?*r ’JRR ROT Rf*IT 8 DNA C#IOTR 4R# ROT Rl%$OTiR WRR CM? ^ 

ROT 'TlPOT POT RTQRlR RRR CRWT CROT RfSRT ^ ‘-FlRR^OTl OTR ^jRRtR ^ RTROT ROT OTMT ^ M*f 
'OT RROTR CRtl^R ROT RIOT I 


Origin of Replication 

Primase 

• • •" 


111111111 1 1 Li.u,.i„u-u ai ■ itiiiiii .ii.L.i.Jii.i.Li. nn 


Helicase | / / 

SS DNA Binding 
Proteins 


ffet: DNA ri#tRR etfet (*totT) 






































































































































































































































: StSW «tSr 




iM : Jfe : DNA «tf®?IT 




^ C?lllt?^(,qif.<p Single stranded binding Protein ^'w: 9 ! SSBP i '^c<r-<r-fD SSBP sjra iof& 

I ^Rt Wim# 9 # s 2pP ^ teft wra W% W ^ I 

ftsfte ^n?*ti ^hpt ^’tntRT «[sfa w<f, ft>1% (fe-^rfwi^iw) « w# l4SQteii<?iti 
srrw ^?. wro w^n?T £%^ i DNA Polymerase ^ Mg++ wraw? ^tf^fws 
^gSicshw w, fe-oriwi^mt ^ w>nrsi *#® ■snvpjw fw^r 

or^nft «rrw i 

s i 7ps^3jH § -^t ^T'Q?rr DNA ^ 'srm omr^f^ ^ 'Salt wra $ht |im 

w w ^ i «r^ Sa% ?hpt ^rwRt «r«Jfe w<f, Itft (fe-oift^i'^Mi'St) >© wn?# 

l^fRirw ^tf^a srrw 4^?. wp 4 t?r c 9 ^ i DNA Polymerase ^ Mg++ 

oii*j(v|si ^ 9 tf^lw5 ^aaicsnw w, fe-«rfwi^wi «rnra 4<re. wf5 tptw ^if^r 

Iwpt ^pft wra f% 9 !ftos ^fer^s w «rrw i 

<t I CWHl or^' ai^lft C^rp^i ftffJPT s i^T^g 3jj« ij^fBcvs ^ttM ol^djVI val^ll M >1^4 

(^t« 1% ^a «nw i ofsfr«, (A) snw ^ ft 9 !#^ ^ st^r ^fBoa srf^fsK (T) 

^wifeivs sn 1 oi^oi'sn^ 1%% w >ti^cBif>i-i (C) *itwt \ara f% 9 i#R^5' 3jg sjm > 1 ^^ c^r f^rn?t 
(G) ^Ftt1%a 1 DNA Polymerase >m>i>rj st^r c#r^ ^ ^ 

strc^ w 1 i F5 i T £#r^ ^ 7,1111 5' - 3' oife£c*r 9 tru 1 

^i ^ojiC'S th<i%^)?i^ g ?nw^^^ 

1 ij# "sr^R^ra -«rrf^p# sti^st liweti^vi >iiyi^ csfror stW 1 ■ii^n^ DNA 

wi (?m ^ DNA ^1t ^ 1 DNA w^fr 9 ^ wr ^ ^ 

i#r^ c«fw w 1 














































































































































































CRR 'O 43 R&R 

^ i fgiiRRaDNA«Rl% 9 RRfiRif&DNA*[^^ 

$'iirri ' 5 T 9 f 5 «trc® Ffta c*R i fas® ^i^nasta DNA «Rtfa «RfRRR R%a# rhr fafe^ 
sa* ^sata wr DNA «Ra «r 1 rrr ^aifw ?a 1 

f*Wvrf?^tW: DNA oRfRRFR aTRRSj^ a?taSt? 

DNA «Rl%RF?a «ja^ § #a DNA aRfRRcaa *}a^ arRfMN i casta j^aieH ^ *nrfsri> Rf§a $ri 
DNA ^rIrrr «ivsjM*lja 5 i 

DNA >$a C#aas vsps.Ra § DNA a?*R% ataas « aRas1 f^iSfe astaRwna wu DNA cas as*Rl%a 

ataas <0 ^1^5 ^rr 1 

i 1 DNA ®ai^ casicaa Ri«ietwa Ran ^<p Ir^t Rf^faf 9 * ^fi ^a 1 
* 1 DNA a?*Rl%a Rasa eppra 'CsflRas a^R asata atH 1 

O 1 ca>R i^ftaa RasR casfiR CR Ca>R aatRa '?STf ^5 aspsvg ^a csjaas DNA 1 
8 I DNA CasRRa < 3 RT fatal aatRa CSttftR R 5 .C 3 W a>£a I 

(2-1 DNA 43 r^r «tws ^sgtff ^ facta ca>R astaa wr (fa^c 5 *R) 43 ca>R otfaavsa 5 u at 1 
•to 1 casR astact DNA aka ca>R 9 tfaa®R Rfa^a ^§a sa 1 9 tfa^f^ «tf%aif%a ^t ^rrr i 
a 1 DNA I^r R^a ataas 1 ^ %aa rwcr^ #caa 'Sanity sjasrfR© sn ><ias. \sr ^as ^sr cat^s otaa srcs 
^RMfa® ^a 1 

b-1 fea staspt rri RNA ftsfta RrajtR ^a?. RNA toft sr DNA c«-rcas1 

& 1 castca ca aa totf&atoft^a ^a aaaaR asca DNA 1 RtsstlRs cstiftR^; #caa IwiGi^R sjastcta sRiwift 1 
^caa as, \ 5 fscns Sw>\ 9 i s^% 1 

io 1 DNA ^a oRfRRtaa Rrarcr sjtoata Rita $r^ ca>R #caa, ^wcta 'Stifoa^i awra was 1 
DNA-^a aspsr (Functions of the DNA) § c^iwipiipta Rtkaas ^tRR fecaca aspsr asca1 a?tRtoa 
^nafaas f%% %rr asrst a^ca 1 #tRa w 'eaf*fii araa asca ^ fan^R ^ca 1 #tRa 'Saf*f§PR^ a?»r 9 ia i,9 iara 
ofas^R srsitRf •^Hi’ow asca 1 #caa ata€tei ^af*ftfea staspr aRa 1 #tRa RaR RiHa'sii^ai« fstlaas asref-aswa 
1 %gas f^(?ica aaw asja 1 srfcaa 9 tfa^f%a (mutation)- 1 %% %rr aspsr asca 1 DNA 43 ^ ^a c#tc^ caaR 
«f?j»r cRRtRTR caar fRR \st £Raw® asja r^r 1 ^ rsrkr fBfecvs ara^s fawfF ^c^jiwa w 1 




RsR-fa 

DNA w-(a C'slvs MA) iRRR? 

DNA w s ia aiRttfRai r^r #t # ^rrr rkr? 


/• _ 

t^W^faRl^aastw: DNA ^rr c^-^a fb%s fea or° v aR asca wR^a 1 

DNA oRfRRa 43 atR « ^a <s^ r^rt asa 1 


















































































































































































































^NPrash : £W^r *|sr 



Ribonucleic acid (RNA) : <?r 4<r “#ifi^3^Ttu5<r iioiiiii<i 

’aMre frtm <rf3c*nw *jr*mr wm*\ <tpt t%rfer («rr^r *tm gr) 
^i^wiR^9»<i> 'aiJtPi'b RNA i 



'sh^h (ironr): -w^t RNA *sm 1Trtft&Tsrmsr, Pj's&aM, ®wtpim, w^MPpr, 3 

iJfpBus rna IW'i 1 ^nrn^rar c^iw RNA m 1 t%i »i3<ii<:>i<i %rtw3 ^ 

1 'SffwRH 'Sl^tFT RNA <3?<>lfB<f> ofgN^T ^tw w I TOU fco «W 

RNA ? rrw 7im&r?nw^r, Pi^niw 1 7if$t6r?rrwr RNA ^ ’^pr^ra <ii3wic>nw3 RNA «rn^ 1 

DNA m wnfl%tpr c^fwfprrw RNA *tm 1 

^: RNA acid ’tt^s 3?r - 0) <rr?pitw ■‘^pmr (<j-c 

O) *H?dalc«MI>i m 


snife 





^<iiPm U 
>HtcB|f>H C 




O) wffw wfprw^ tsfr sfs ^rrr?r 1 ^rr-acid + *jptt<r + 'sullen, 

Wflw acid + ^IPr + UTHfrr, w?#^ acid + *J7*IH + ^<ill>M, WR#F acid + ^IBr + >ll'3<$ll*H 


RNA 1 jfu# *<>13 <pR3 <m3 (?m wnnlBr #w 

wnr wr OTsirrr 1 RNA ^<i^iu stn^Trt 1 




RNA ’sntjczrt , 3 rm?r 3 ppot: RNA ^?r?r frpji pprit?r ^*i<r 1 ’fg^r RNA ^ 

(^i?iiir RNA) ^ ^ io,ooo (mRNA) «fr^s ’tror 1 c<t>rc 4 3 *T?i<Mr» c«H^ 

^cw : ?l^t¥‘ ? rwRNA , 5 f c i«ft^s’ffwi ^rjr #s«t w srwifs, c<Mt#r£r 3 <t 4 <t>ie;M ^*t<r 1 

RNA ^ £rf*f§r : wsir *lfaft : Si<r>3^tf'5 RNA s#®' ^ 1 RNA c#m W 1 ^olwr % 
#3-«f5<rpT 1 •n^tiaiWH <rf^rtw 3 ^> 10)3 >iii-4«i 1 HlicBio^! 

^ir ^]ifi)p!-i, t^tl^r, ^<nPi«i 3 >ii^c6iPm i RNA c^rw ^i^ttjrsfw 1^; ^if^tiNw ^rNps 
'-isNh 1 


































































































































































C53T5 « w 

RNA 45 g RNA ^PtH 8 !* CSttfi^T ^T?.0?t035 55R®f cj?*l5t3 s i WFT'G 05515“ C55R #05 RNA 55*T5f®5 

bi54<Ut5> % 1 W'S 53T#tt ^3 l 5*lC®r§. RNA 055 ^5155® * ^n?t 5551 55, 35T - 

(S) C©rwf15<p RNA (Genetic RNA) ; (^) 55“ c®rwfD<p RNA (Non genetic RNA) ; 

1 1 c®tC«tfB<i> RNA (Genetic RNA) s #35*55 ^5n7T 5?*T5f®5 <#*#I5#5 5f^55 %105 RNA 

531 ## •'’tm 5505 i 4^ 35055 RNA 055 Genetic RNA 5103 «TNrt1w 5551 ^5 i #353l?*r 

5Tt5SCBt5'STFfO$f DNA 45 *lf550® RNA ^ 5?*r3l%5 51^53 %I05 53## i ^ff^t 2 TMV 5T 
0#JT053t 03l#l53 l 

esrC-ifB<t> RNA 4<pj4<i> «f«15T (^453 *tt05 1 ^>(44 RNA «rtc« 053 o$rfo®5 fww DNA «r<^ C53 

0®ff0®5 ®05 053 C’Sft^’SRr 2 

A — U G -— C 

% i 55 cstwD<ii RNA (Non genetic RNA) s #35A*f #03 RNA 50# #33tc=t «IW 50^Q 3 0 s*t#s3 
5i^5 55155# DNA 5151^ 5^ ^3 I 03^ RNA 055 55 O^K## RNA 503 I 4^ 2)5315 55 

CSrCHffo RNA «Tt DNA 03055 33 l 053R 053(03 RNA «T33 ^'SljTffif# 55 I 053)5 053(03 #it 3 

^35 f5B5 <K5 RNA ^5 5?#3>5l5 3 # «fR^ i 55 O'SrC-ifB^ RNA 055 of5 O?#^ 55513T3 I 331 

- (i) 51#5^ RNA (mRNA) (ii) 51^031031315 RNA (rRNA) (iii) Ijiwi5 RNA (tRNA) 

(i) 3f#3^ RNA (mRNA) 2 03 55 RNA f#55 3X055’® 4^3# 02)#53XOSl035 #1® f^5TC5 53#55 W 
f5f# amino acid *(5p3 3mit 5505, 03^; 2)5315 RNA C55 3#R^ RNA (mRNA) 505 1 DNA «rl5 

55f^ 03055 51# 5^ 5505 02)#5 5?.0*t055 #1® f^5l05 53## ^3 I 


mRNA 



5 - I®5Vtol <q 


033lf®X«J3*3 3’- 0^15 


ffen: 5T#5?: RNA (MRNA) 45 3^5 


^ 55 Jtf 5 ' 8 l ^55 053103 m RNA f 5 ^ 1 BP 51055 f 5 ®f ^5 DNA 05055 Smfapt*l033 3 T 3 T 03 ^3 I 45 # 

0551055 5^55 RNA 45 4# 45# ’fg (^WH 8 !® *PsM d ®)3 W So ® 15 ) 45 T 0531035 

5 lt#f?lBf 05 «t<T 5 f 55505 I 05 ^1555 5 SjO ^»5 3 T 3 T 03 m RNA f 50 *l 5 «HT 511,051 «mf ®053 fbf^® 5505 4055 
Genetic 053 t® 505 I mRNA 351 0 b$ 0*13 3® I mRNA 45 5' 2 ff 0®5 55055 # 055 055 f¥ 5 f 5 ^ 5 , 4 ^ 
srr®C 55 ( 2 -" f 5 Wf 5 (e" Leader) 505 I ®rf 3 T 3 v' 2 )T 0®3 55055# 055 053 TS 5 f 5 fl 5 , 4^ 2 tm 55 0 x (^ 5 t 5 (« 
x trailer) 505 1 5 T 5 N 1055 W ?. X 1055 055 f%^ 4?.5 505 (coding region) 505 1 5555 oft? 055 f 505 sf& 
055 TSS 5^5 1 45 # mRNA Wlo® 50 ® S,ooo $ f 5 ^| 5 'S'&lt® 51055 1 m RNA «T«T® l 45 # 

mRNA «fl 5 T 5155 ® 455 55055 05#5 Ml 5505 455 55 pSf 0*105 15#5 ^05 515 I 4055 «lT§ 55 f 5 5 t 4 
550555 Nf# 1 mRNA WM 1555 ' 85 f 5 <t 5 ^ 05055 I 

_ _ » 

1*W^55>i5i: RNA w 2)5515 « t% % 

















































































































































































SfMWM : fra 9 ! 


RNA or 4 ]? 35F5 t § (i) cettfik 3^*13^13 3331 c*3^ ^nkktfi 1 ^ 353 ^ 3331 43?. fi^n?rrsrs § 

RNA >43 35iwra f3f3g amino acid *fs«l*r M3 33^1 

(ii) 3ft^R?iTsrr5T RNA (rRNA) g £3 33 RNA 3%3R?m?i3 3313 ^$1335 ^trwm ( 5*1 ic< 

35tw w, vsrc35 ^.oictisi RNA (rRNA) 3^ 1 3%3Tc>iivim %3 c«R33 41713 3?s*m 
3 # I C 35 R C 33 IS 33 3^33 RNA *P 33531 bo - Sjo 3 l$C< 1 K>llvn*r RNA 
(r-RNA) >43T 3<rt<;*w ^rft > 43 ?. «i33%r 1 3i^3ic>ii(?J3 3kr «tff% ot^irfr r-RNA *s 
13%^ 33CT3 w I 

35IW § 3%3fFrrsr 31335 £3513 oWi oRWt3 3TC*1 313 3T3TC3 £351171 C^tfl^T 53 I 3F?tf%35 3^ 

«f33if»t^ 5C3t? £3,3%3iwsrM RNA c^ifDc-i-si 3iw ^ 5£3 3i#iM3^«C | 2tifik 3331 (ribonuclco protein 
particle) 3^3 1 

(iii) §WI3 RNA (tRNA) § £3 33 RNA cs^ifik c^m 

01 ^ 3 # >4c<p><p>f5 amino acid £35 mRNA o^ps 

^31^353 35£3 £2tlftk 3?£?r£3 315I3T 35£3 W 6fW(3 
RNA (tRNA) 3£3 I f3^3TFI3 %33 tRNA M#t 
53 I 2tt®J3S £35f£3 2tI3 Oi - 85. 33£33 tRNA 31£351 

etfM> tRNA re £3fen?r# feofG sirre1 

«H3lvi<|i'»IC3 § RNA >433^335 >43° *33 £#^£33 W 

31£35 ^•qvsTt'S 4ft> #ST 5C3 313 43? fafojj £33 >43 3£3T 

£W15T3 3|fl 5C3 RNA re >4331335 ‘#13* (loop) ^jfl 
35C3 I 33Cb(3 ®3 5 ^<#T (loop) 53 W(1%35tv53 #13 3r 

rnRNA >43 i3TO3 >43 3f£3 5J£*1 TjJT*l 3P1 Ws 31S3 I 
tRNA >43 o'3T® > 435^335 >43° 33333 CCA 31313 £33 3fere sure 1 <43TC3 amino acid 333 W 53 l #13 
0(3^13 33333^ olTlRJW^ WT'Q «lili>iWI «IJl1>N* 31^5 f33ftvs 3RT51£3 1 ofiG £3313£5T oljlR^hH ^jft 

53 l tRNA >43 wrg^PT 3H3 35C333f33 I 

tRNA >43 35ps? g c^Tl^T 3?t^l3t33 333 os^fik C33\& 01331 ft amino acid £35 mRNA or^ ^t3iw 35311 
4^ O 5t333 RNA w ^Rf'Q >435 §1333 RNA 3*5113 3T>G3r 1 4^ ^333 RNA >43 313 31^33 RNA 1 
Minor RNA 3i#ik?tt3#5J RNA (sc RNA) «13^3 RNA (sn RNA) 333 ^5 RNA 3£3£5 3I3T 

£35f£3l3l%3retfG£33 3TW3W 5£3 433f%33 33^33131335£3 I 4^ ®tTot3 f#f RNA-33£3T >43^ST%33'23f*f§I 
31333 4>SFH£35 3l$C3l'Stl$3 (ribozyme) 333 olfoRva 333T 53 I C3331 -3%3ll3^f^3i:«tl1^3' I 
33Sf g 33335 33J33 >43W%33 <MilC3l WH 3531 >43^ >43W1^3 1533^ 33^ 35311 


vsijlfviwi «lllf>l'ij A 


'c- 

5' 

f\ 

;—r—: 

3 .::: 

D #13 

JL 

- ! - 


,V 

-<3 ’ 


T#ln 



Wlf^^l^T 

fer : : tRNA >43 “3^3 I 



\ J 


fBar: rRNA 


3nl3 3»l^: 



RNA '43 2H5l3C»'fr'8l*r #t? 

mRNA, rRNA, tRNA nk « 33^>9^if #t #1? 

L " ’ 1 —y 


1 i W^ : 3l%335t , 5f: mRNA, rRNA, tRNA 011353 ^K3WT3^ i 

k._____ __ __ ___ _ ___ 


^V. 






































































































































































































































DNA cwj mRNA 8tf®urC3>jJto’WR 3 e*t i 4 ^; «j%um DNA 

^3 osrwto wit 435 335335 mRNA re ^Hi«b 33 i 4'f> stora RNA 43 wry totR®: mRNA 43 
towsp; rt 3?»l , to)3 ’rssrewt^: (Genetic code) r^r w 4R? 4^ rr Rsfl'sfiSfer wry rtr^ir w i 
fto^ 4*t©i1<(C»l3 3Tt^re?U SI^MIWIW CSttt^T ’REStw 33 I R3R®fre 4 ^RR £8ftto3 3JR®: 4«t'S?to<l >II$JC3J 
#to Iwi'Bi^c’tR ?t^p*r Pinfsivs 331 

etf®nr : sjript I 3335335 DNA ^3 iRto ^n?t3 
Retort DNA 1 r®3%t RNA Rtoicd'Sr 4R5flto3 sfsrtR 
rew Tj§fi> *|$I 35 3 C 3313 i *JR 35 3^3 rtotjt 3353 ij^toRwr 435^ 

3353 Template Rf stos RR 3 35(w 3553 $ mRNA tel 3 35^3 1 
mRNA ^s§ 3 ' 33 t 3 R 3 43 T favSlgwiu jwgpra 3 f rw fto cr 3 
30i >ii^CTifriww «npr 4 R?. Mg ++ Rri 3 t?t 3 I^ifpps 
3 itoc®tioi 3 3 rrw 33 1 DNA 3 re mRNA ftsft 3 p^ 3^-313 
R 3 «wcr*i renjgf >1131131 jaitoRRR R% 3 r 3 rit® 33 1 

tot 3 RfetoW JatotoR ®Rtor RTR 1 DNA fR ®3 RNA 
RPiaitwer (DNA dependent RNA polymerase) 4 «N 3 t»u 
3 fRjwi DNA c«f^5 jR^q%r R^fto mRNA Stol® <tf 3sf®f 33 1 


// ssss 



fear: titoRRRRfipr 


E.coli R]T35t5f33T3 #to ®R^I3 (in vivo) JatlWij’WR RtolR Jfr-frto Rto crr 4R^ 4^ Ryntof33t3 fto 
oiR-^iii (in vitor) ^oof& R3% crr g(j% c^t*^ ^sf*t 5111 


to «I^TFf (Jjgy VJI^CTU Rtort 35 3 RftRRTto? 4^; to3IR «JTW) 43 itolR to® 33 ’pplw i double 
strand RNA ^ 313 T R?to® reRR sjfto sfe cstre ^r^ipra RNA 1 r ®3 RNA RtoiMe? 4 Rwto« 43 
R®ir 435 3^3 mRNA ^s,R^ 331 4^ mRNA ^T'StjRr ^p# #13 toiCR rtr^® 3 C 3 «i^fOT 
Rtototo 0^3533 ^sr^ 35^3 1 


4W 35 £ 3 to of^*r tow I W- i. 



*. Sttw / sjraw f^i (start point) 


o. ^fm 35 tft (Terminator site) 1 


Promoter 4 RNA 45^1^ 3r»^§? , ?tTg¥ csiw RNA w ^ « ^rs^ift ^r*t to 

C*R ^TT 1 «rt3® 4^fi> Rl4 C3R tot ^3, '3RT 1C® 4^l1w C3R «TIC3f I 


f*w$ftw R^tet ^tW: 

>1 

HRR-ci) 

§RR-f3 


javtowr to^i f3»»'ic3 to> 

V _ ’ _ 

___ — _ J ___ I _ ! _ * 

ftot^fr Rtto ^Tw ; Stow toiM to 3tor 3553 tor ®tftc3 i 













































































































































































StlRIWIR : 



mRNA fwft RS.’t'tfa R?.C4'®>IRRC4 %f% w CsitfSR «fRR RRtsm etfiRtR RTRStwRR i Replication 
« Transcription 4R *1R fttCTR R^epm «IW$ ’QR 5 '? < ff ‘rrr i ®n%4lfi #tR IjjmtipHR 4RS. JalRCRRR 
8j%?rr ^r^rwr^rr i1w stf® C4fft #cr i 



SftRi^lR 2t%RtR ®iRT ‘Rtf^t's* 2ttRt®rR: i) mRNA ii) siRRR amino acid iii) tRNA, iv) 

c-R’fett® RR^t^Fift, c2)#r rsjsw «rtgwift« fsptwtft 2f»% ^RwitR, v) * 1 % RR^t^tfiaRy cm 
ATP, GTP, vi) R^tRf coenzyme RT cofactor. 

2NW DNA 4R «rc > '*t ‘rf c 1w % Rctcr RTR^IR rscr mRNA ft excite RtRT mRNA ^ tRNA RRCist 
ro> ^ Ritd^RSTtR c*fte^ i Ri^RttRii^iR rtw mRNA r^ ^r i aRtw tRNA ^r# 
iR4fi> R>£R amino acid «Pf RI^rIcRIW «lRf?F® mRNA ^R 4Tt^ «rn?T ’S mRNA RtW R^s 5 r*cr R^F 3R i 
mRNA C® spr^ amino acid ^RSRJS 5 W ^ ceffn^T RfeRtraiR aR mRNA 

C^4 CSff^R «fT R® 5 TtR CRRtRR Rf^OM’SflWtR RW ^R I 

RRR®fbc Release factor *^«iR R^W i DNA W RNA 4R?. RNA <NI4 cafrfN Wi^^R i 

RSyttRRf® ‘R^RtR* 44R% Rf DNA C*C4 RNA RGT CSjfF^R «I%^fr RtR I 
CSfli^R RS£*W 2|%rt : 

<5|RS5lJ amino acid R® 4R RfRiw RW W C2f#R ^R 1 CSff^R R^JSlRR DNA WIT 

%R Wf? RtRRlft® RR I CRC*K4 DNA ®IRRll« 05tF#4 RNA C<2l#R R^$R 1RR1R RIRT l 

C2ftfRR^^WRtFrRfeRtWtrRR^'RiflWR^(30+50=70S '« 60+40=80S) R® 5 WRl^nRlRR^RR^ 

RtR I 2}%RtR iffR# CRPSR iflR# 2t^O RtR I 2fRR CRt^R ^tsfRRCRR RR R 1 ®® ^tR 

RT^tattRTRflJRtRRtR 4|Rs (RR;l!Tt*T 'SHR ^4^ Rl^t^iCTfR R®» RR I a®TtRmRNA iflRRftR iRRffRR Rti>W1 t 3- !!R 
R® 5 RtRtR i£l^ «I^R_lC4 RftRl^RURTR RtR I 

RftrRRlt® C^R R\t$R CRltR Rt%RlOTfWR RRRlR RR I 

amino ^ftwst^rt C4<w>M r%r «ir^ir tRNA ^R « ^r i r%r amino acid wiRTtCRT wlRl^R 

ft^cij'&t ^RSffeRR 2fotCR tRNA lilR R1W RW W «mR%RT «urRf?R tRNA tRft « AMP 4RR I 
ifl^WR tRNA 2jtt^R RfeRlW RR1R ^R - OH EPR 4R RttN ^Rl^Rt ^ftn^SR Rtwi%T £pR (-COOH) 
CRRS3T 5 # bond ^R RtRTRR RW RR l 










































































































































CRlR 'Q 4 R R^R 



c^nfi^R Rsssm aijRT 


rrrt^rt ^twFrr wRt%RT fti^gw ^RwitwR tRf^r© ATP ^r rift ^ ^r i RitFiTCRFR 
A-site (Amino acyl site) 'S P site (Peptidyl site) RtRR 1 [|r RtF> i mRNA ^R AUG 

rI^rIftIfir A site 4 rr?1rRR 3f i 4R RW R.fs? TR UAC wlR?t<i>1'M RT ftft'SlRR RWlfl tRNA i 

Rrr%r> <£it tRNA A site fps P site 4 5' sttrsR rm RIFT'S ^€[ wtRTtFT ^Ttssr («fllRR) c^r 
(GUU) A site <s cfitm i rsiIrfir tRNA 4R wTF&fiTbr CAA 4R w GUU m RtfRR rr i 
CRRfi^T SmtFTST 4RWTIFIR St«tw ’tmPr # amino acid 4R FN5lt® RRi%r RlRTFT wttm&ltw “4 r 
R^ « Rrrr>1f> tRNA amino acidRCR RttFrlFTtR WTA RRR i mRNA 5' sff^fW'S RRRTRRtFT i 
A '3TCRR wltmSlt® ^ tRNA P ^IFT ^tRt^fRR RR I *tRRotoo r^r amino acid RWtft tRNA A- site 

ifl R?.f5» RR i 

‘St^fFT ^R^ <£&$ RRR amino acid R?Ar RGT C5^R R^r R 09 ^ R3RIR RR Terminating code 

cstR 4R *rc# tRF*f rr^ i 4R sr»tw tRNA m rift •$& ft P site fIff 

wtRM^r^r«%*tf*tFT 9 f5it^tRNA ~m r rir i rIrfksi^- cstRRRR^fc ®wrmfir 

RtRIFT C2ttfi>R WjftsfN'STTRi RR ^t CRRFTR Rtt^fitWOT ^ TRI 

A^tRNARl%i5TglTWFrR^WNltM4fR^RM^ 4FT WIRT C8ttfi>R taRoo 

R5£R| 


R>'olw csftfi>R £® 1 r ^r? 

I -J 


f»WffR R t ffel RR'Sh iftRFP'tR SffljRT fwKR RR> R«fRt R5£R 1%Ff 'SflRtR I 


(Gene) 


%R (Gene) : (^tFTlFrtFTR FTtRRFT «MRl'® DNA RT RNA W$ Ap^ TTfFPR Rt#FTR 4 R# Wfe ‘RR#R 
RvW'R’ ^rfw (encode) RRR' 4R?, csttfi>R %rft ^TNsf^H RR3T M^fiiiTR fRRTH r5Tr ^TFF f®f=T RFT i ^TlAfRR* 
R^MRRtft, HrR RF5 DNA ^R ^H^FlR RT 4R# RNA ^A RT ^FttRtRR RWo RRR 'S st<FH 

WtR W»r RfFT I 

#IRR RR 'G ^*lFTtR 'SRpfiT t®iR iRWf RRR I C^KRtFTt^rfR (^fFTfFTfFT i^StR C$fF5lR f®rR «fR^tR RRR I 
iJ?8o W\UF WtRTRtR CR, f®iR C^fFrfFTtFT I CRRR R?,A RR°RRt¥ Wtfl^ ^fFR sR'si^li? 

WtRRt f®?R fRFT 9®fWS T?T I f®tRR RtRTUtRRJ R^R RtR DNA I 






























































































































































































stHR'fefr: rrr ■'Us 



(Rs) RlRRW (R) CRRR, CRRRCR 5 ^ (R) CWtWRtR (R) fR-RRlRRR ffew (®) fewi RlRR R?*TRR 


x $ cwloi \cm ^ ^ . ( 

_ \m: fe^<r w _ 

CRCRRT itrW> RIFT feRstffRJ RwRtRRCR R^RlRfeR RtRR* 'S Rt^RfCR CR RlttCRR Rpf ^CglR <KRfeC‘'M, 

(71# i srlw feR ^cR ' S #f#s ^crcw i csptRPfR (Johansen) itsoR) RteR ‘feR’ *Ictr Rrrr rw i crRcr 
T j# (homologous) C®W7TttR feRtCRT ^ (7TC# fetPtR*»tCR RRRR RlWs RK7F I 4R^# feR 

cm^T (locus) i i^ooiipSiwT.H. Morgan RrfTrwcrcrRr 
^r# fRpfg feR PPfe c^twtFTtiTRr PiPfe '^tCR rscr i ^ fRpfg ^tRt<fe CRtRRR rrT 5R i fesR% Morgan 
C^tCRtCRtCR fRfe^ feRCR* pRR*5 feR RtCR ’Slfefes RW I RW iRRSRtfe C®TC^f RtRRR RRRwf Wti^ 

^ pRR>W feR^CRf ^R* ^ RW ^W 5 ^R^TTCR Pl^ RtR I RTCRtfRR CRRR fasl'SfM CaftOTtFTlRt(?TtR 

rcri ife?. 'S'stw wr Pick's? RWr fRgfwiR ?r «rsfR Rtf « fetf cwtw?rw rsjrtcR few w fetitcR 

RfRt#ltppM^ t^WTftRtelR 3R I feRt R?RRfeR PfeSR I RtRtRRs 4R^ fctfei^iR ’SjRT 4R# fRRlfRvs feR 
R1CR» I CRRR CRRR CRRR iRRRfRR* feR PlfewtCR 'flR# CRfeSl RRRe*f RSlRsT R>CR I 
few (Rfegy 2 (i) #51W (*) 'RRI RRlC*fR ff§ (o) Pfe#*tR I 

^R^feRRRRRRRtf feRCRCRsfofR^R I Rfe# feR ^feslWW RtWT few fit R^ | DNA-R«t?*f 

feR i DNA RfesrRw Rtwr RfR DNA ff r)tr rscr i DNA-r ^fesRsw w ^ fw rcri Prfa rri 
R fef'3 RRlRRsttR RfR DNA-C’s RtR RCR 4R5 ’Stf C«lW RCRR DNA-R R^R RlRiRR's RiRlRRfefe RftRS I 
m CRW RW 'SffC's feR ^tRlRRfefe RICRS I iRR Wtt ’WlR fewlRW RtCR RlfRTff 3R I 

DNA 'RfC’s CR feR «RR RtTR^ RW ®tMW fej( fe^ WRJ RvRlt 'S WR? ^t^R (sequence) R^ l 
i4RR R'tRR 5 ’R^CR fer*tR fe^tR ^sfWR RSJW fRfes RttTP I 4 R4 WtRt ’fgWR fetTT H<J# lR^fe-S : &lt^ « 
^SRfetRRlR8o,ooo# Pfe^'S : &t^ 3 T?.Rltfe 5 TlR WT^RI^ I DNA «t<jRfetTIR ^RR tw W CTRTtRRRt# 
feR R1R5UR R1R RT ^RtR WT RtR I DNA feR «l If fee's RRRR Rfers CRReRf RW R1%R? 

Ri)Rtffe>C's fe»^ RR I ^R5# feR DNA fpRR CR^IRT CRW *$F ^CR CRRRlR C*lR ^RI^ ^IffeRwatCR fbfew 
RR fR^( fR^fe'S'&lt® 'Rf^CR I RC's^fD few DNA «fvR RITR^ I 

few CR «t?Rf CRT#R f#R 'SfRI R?IR?s RRR RSCR, WtW CRR#X «I?,R (coding region) RiTi I felJ-RR few 
CRRfe° m C«teR5 R1R io# fR^Uj'S^&lt^ ^rB^s i CRRfe?,-^!^ ^t%R Rfes CRRfvCR '^IRfe's few ^[?.'*teR5 
fR^RtR (down Stream) RtTT I CRRfe?. ^t?»f R1R w Pl^ptW CR fe|&r ^RRf RNA-R ^PiRR R&tR, ^tCR5 
wfRffRRi-^^t (trailor region) RCR i 

feRtCRt RtRtRR PtRCR DNA ^PJCRR 4R5 RW C«ICRJ ’sfRR RT® R# 'S ^RpfWtCR RRRR RlSfteRT *tfCRi ^RS, 
'RWstCR R<CR5^ RIRJ R^CR I 'sCR fef feR ^WR^i ^CR Rt»fTRlfe «IR^TR R^CR ^R° CRfe’stCR RRS? R3CR I ^^IRRCR 
'SIRfe'S feR^FTT RRR 'RRSRwtCR ^Ptfes 3R ~€ RRSf RRR ^sRR ^CRi ’stCRRR (operon) RCR I 

















































































































































































































































£333 'Q 43 


43# Iwr (structrual gene) 43 3tFt FP33S (operator) 'Q (promoter) Iwr Ptft 

333f 3>F i 4 P 53 s}333 f§HW 43> 3TFT operon («tFl33) 3FT i ft fspr ^fFt^Hcs 5 PftisH 333 'slW f3W3s f©p| 

(regulator gene) 33T toi i 

£33F3 ®FtfFiT5r^ %33 %rr-F5H3 otfww i 5#?r i 4 ^ c^iFnFrtFRt ^t®3#3 «rfI 3 f§?3 

%tt%r 53, tecBMicsraifijir «r?Ft 3 fspr %n^r ^rr i c^r 1 %pt fif> £?t #3 jrcjwi 3 ?ffs (mRNA) 3 jw 

333 vatF* ^ai«j>ui<iM' f®FT (Structrual gene) 3 ft i %F3 'src*fT Ft 33F#5v«r?*r shf* (intron) 

43? F 5 t%°-'5Tv*fF 5 4^3 (exon) 3 ft i 
fipT^F^ #F3 3333 oiwra i Crik (jis.<nj) 

43 FtigM vsvrsrr (Central Dogma) ^rft %F3 
C3»fF ^FT 33T (i) DNA 

oi^pi’tFW (Replication) 3T3IFT \aT3 «iR<f>«i 

ollffo 3?£?W 3SBT ft'&ISH 4PtF £33 i 

WT %33 FIF> 3?5 9 t3 7, 33l3 writs' 

33 i (0 DNA «r^3 £3£3«r?3l3Fif§i3 9 #vs cwt 

FT 33 or?*r 3t'3 ; ^FT £33fFT 43# 3?F3s 3R3 5 ?J3t 
%3£3 «T?*I§W 333 I 



nucleus 


mRNA 


ribosome 

Translation 




protein 

fBat: : Central Dogma -3 9 tf3FP*T 


ft w?Fi3 toot 9 tr^sr «i«jpi 9 PT (transcription) 3# RNA ^rft tot i 4*itc 3 2t3f3'3 rRNA, tRNA 
« mRNA 3jft toi i (o) ^ RNA ^jFtr ^slrotFfa (translation) 'SRI 3^33 53 i ^twraM %33 
3 ?f* 5' 3^33>tft of^Ft Ft W335 3£3F W3 ’tiM’T mRNA 3lwa tot i mRNA rRNA 
(3T 3I$£3I£3IV| 3^3 333) « tRNA 3pj3 3W513 £3#*? 3T?Fl3 31^3 opJEJlft WslW} 3>F I arsJwt £*fF £3 
53 V5T i (8) £<?t#3' ^13 oTR#-8tf% (Wjll>iWI 4jlf>N* ol^vi 3 5Rt|yr) opjtjlft 

C33RF3 «t^t, 133135, «fSpPT, ^vsjlfir 3t3€l3 tet3l33> 35pSf-355T « ofFT^fF f^Wt v3 7F3PR 35£3 

43# #tF3 Ft^fM ^Ft » ^JTF5 PpWl'Gl^ 9 ! (phenotype) 3FT l ^ CSt#FI3 f35$ f^m «t c i 4‘t'Sll^Vi 
RfM f^JJT %g=t 35J3 l 

DNA «r^Fs feH^I ^FttWFT 5tf®3 'Q orsjFUTSTTFT 1^53 SHF* l %FI3 4 ^3 'S 1^3 «lT33r «R^fF5 %F3 
‘Ad’ « ‘Ab’ (Off and On) 3 ft 3t 4 J twi^r «tft?3i3 ®iiw i ^rRt3 fipr 3Ftt^ 3t3t 3«Pro 

PrfS3 «r3^ru S3 i«IF5 C35fF3 «!% 5fFrmi% i«t#5T, m\ 4*TSTI^t 3jf! 35F Sjf^lror® f^3T ^fFT 3fFT I 
C3 ^13 UpT 3»R'Q 3^f 3T C3F 5 8)f'SPi3'S i33TFT 43Sft^r 3T C2j#iT 3fS 35J3 vsTF 3 5J^Sf f3#t^ (house keeping) 
flpT3Fr l orfwtFt FFM (^3#3# #F) f^P^FtT W I 4FF# ?tfi%3 43Stt^T 3T 

35F 3fF51 4 4*iS?l^>I^Frr ft 9 !^ %TI3 4FR# f3%M 3?F I f3l%^ 1%PT fftIF ^ 4*t'Stl^«3FTf3 


3>l Pi's 


FtFI 43#F5 FP# f3f®3T3 3I3T FPJ3IF 5 Fs3# #F3 


i5(& 43° \5T 


^tf) 3t%35 ^3 31« 35F 3TF 5 fw#1^3 R(?IF 353T TOI l i%3 « 43Sfl^T Pt^ « ^S#^ I 

43#F5 %T %T^F 43Wt^r 3>F ^Sj3l33S %tr3TOT3 f3Wt 3^F « 9 # J f&3 #RT C^s# \sf3 

PtFl P)l&3\sr, ^t%T®T « 3Ft^% (C3%35*l3) ^tFs^ 43®il^>l ^15*1^ 3?F I %3 C3F5 43Sil%33 
TOT 3fT3t3 43Sft^FI3 f35f or?»r f®iF3 <PIWTt 9 tFS-'Q iTOT^T 3$F l 



gpt-iii 

SH-13 

few *51? 

fet'3 ^KS1C3 14*\&!,<, ^35f*t #ra? 














































































































































































































































































«nsr 



cerwfi?^ : m-RNA ^ foj# wrt Iwr c^i^t 5 ? *rr cattft^ *r??3mFm ^j^rr, ^mr^H « ^of& 
4 »ii$wi 4*rc©?r <m c^iwt ^1 c<pn?ra f^t^rrfFr ^tf^s DNA frai^ c^t^ ^n^r'gnw 

^rc^rcstil^T^stt^^r ^ 1 


m-RNA 



* I * I 

C<Plvto«H c ^1^*1 C^I^-1 (M^ 


Leu 



GAG 


mRNA 
5 * • • • 

fM : C®iWlS^ CW 


CUC 


«mR;c<M'H 


t<p|v!$^ 


3 ' 


DNA ^ f*iwtf& m-RNA ?n*rrcsi^ «m^ 1 ^rra DNA 3*^5 csjfr® m-RNA 43 
>t \«3 tot to 3 W ^ c^rri^r ?rau 1 % stro center ’ttstSlw to \st 43 f^s# *H 3 <w> 43# *m 

R»ic<i toto to TRprer? to 1 c^m c«tifN ^ra^irom AUG, w 5 # UAA, UAG « UGA 
43?. UUU-ivHi^°i 431^3, CUA faS 1 >n, GUA «jiPm twrfw ^'snt'CTT 4 f?m fro*r to 1 

WTOfE* t4l«>3 ceiwfB^ cto '£v5ut 1% atffei 53 (triplet in nature) ^rsfrs, a}% fe# f^ffpoBi^oM 
53 )^% wro 43>f& c^ns^r 53 1 cto w (commaless) cro 3«m? 'G®Tro*t to 3T (non 
overlapping) 1 cro feosr-iiw’B 33TO 53 , 3jsfK 4351 I 335 cto3 4JI»ii$mi 4f3TO> (^-ol^r « 
©H^H") ^P 5 f f^r»f <J>l 3 C^> Mtt<T I ^8% (?FK 5 ?/m TOU TOmmTO 3 43 t C^Kiff C<Ffi/Tf 45 Tt 5 >CTt 

4 ft^C 4 > fro*! tot, 3 i#t 1 % 3 f& UAA, UGA « UAG TOJTO 33 1 AUG cenf^ > resS^?ra'^pit« 
UAA, UGA 43?, UAG catifgsr msrMftr fsfaft toti osiwIB^ cto& atm f^s#^ 

(universal) «pfc ^’43^5 ftftft ?rst atm W3 CTOst Cftw w 435l> 33?H3 1 

(m*i crois, fteHm c^i'js^ 'Q : m >ito cros^i^ri wif^RTtr 41^53 m3mt3 

feftw'siww <ic«i 1 

CTO53 f^vrTsrmr 1 (mm3 csflffcr msra ^rtfsR?rf 4 ftw ^it c^r 

msftsrrom 3mm IroN at^H tot, CTO53 ^r 1 c^tvs^t^n ^ 

I Wf: 

i. ^srmft c^t^r (Start or Initiation codon): or c^# catH^rm?c»Nt?m ^ra wtfsfM 

c^r ^ at^rm ^ptN5# ^r 1 cw- 

AUG < 3 ^ 1 














































































































































































£^sr (Stop Rf Termination coden) : £R*R <&mn c«tlfi*r rrs ^jtfsRRt 

<£$m vsvn Rl%£RR&tI>>& £^RRS£*Nm Wf %?r«f Rt R?£<l*3 SRRR^R, \5tWRW W# (?P1\SR 

R£R i ^rsn‘s#(^i^of&; rri UAA, UAG <s^ UGA i 4 RT £<fh wifsRRt Rsssiwr rrirIr 

£<Ft£Rt ^fwt <H®H <KfJ Rf, 4®RI 4£<F RR-ORR £<FK5R R£R I 

(Anit-codon) : £aflfi5R R^£*twfR rsr DNA £8tfw rsrr mRNA wir fw? 
rt^cBtosm £R£RR ^risji rirr rrr c^t^rMt rs£r i <*\fi> iRSi^vim c«r^ crr w 'RIcr 4Rt 
tRNA RfRRlf^s ^%^t£ssrt£sr rr *Rt£R i 4 m%s mRNA R^fR wf%s r^rrrr Rfo ^wir 
rrir sri tRNA ^r c<i>i>i^ mRNA rw cr fR£*R f%^ir=T Mr R£R \5i£R 4R3 £ri\h 

rtri 4f^£Ri^^£RiRtRiRR\s o'-£'RtRR£RraR9£Ri£'-o'i £Rt£Rf^ r##£r 4fi3£Ri^w« rs*R 
R*IR*IV«> £RlW£RR R?*l3lR C^f*t ^£R Rl£R I W 4R>£Rl^R8£Rt£R lilRtlRR £RtW£RR Rt£R £'5Tt© <4 r 
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f%Wt<?fR Rtf?R RRf: tejWf&R WM *&R StfiSRir R 4 fRT R£*T f®TCR RR£R I 
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r?»Rv§1r rr Rwm RNA 4* oirrr rt RNA-^r ^Nrr § RNA r?*r%si rptirIrr ^ %>im rrt Rra i 
RNA « ^RSti^rfiRRRRMRRR i 4RT#£RR«riw^<?3^f^%3R r£r i ^rrr %gc=r f§R ri<r*H 
^rrt «fw w ri£r i r?»r% r$%r£r RNA-r fR£*R ^rrt r£U£^ i wt, DNA Rref^s ISr? w 
crort? w rcrr-rrrt sjvnrsr RNA w R£?r i ^ RNA rjt%rr sjfRfRR r^rr%j 
?r 1 RNA \at|R RfRu1%R Mr ririrIrr ’l^foc's (transcription) £<Rrf§R Mr R£sr R ’Irr^M 

#t£RR RMRfR 'S#f§K^ w 1 
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^ Key words 

CW : tJTSWT *tPtFJf§'S f^fjRJPT iifl»l<8 5|fi?Cl5I?ll6t>IW' d^W *TFT I 

w fw : 'StHf^i'Mic-iii w *tNT?i d^twsi ^r c€te « imraf^s «i3h, 'Js#^ ^tr 1%, f^K, 

9 tf?r^ 4 f, d^ra «pti^i <£&% Rmsh > 5 raT d^ra dsiFF d^tFra ^s*t% «fsi% wsfK ^ ws, 
d^ra *tFmr« ’tfid^iMi ^gr ^ \stff d^ralwr ^r Cytology ^rr ?u i 

?lieic>iiCto>i>ii‘Bi (plasmodesmata) = 9 TP*tt‘ s # i rsrmijft>d<FtFra ^d*u d^rasnftaRr «r?Ffxi^oJitfnsfc- 

■sra d^M^ ’tiWdsmjsTrsrfBT (plasmodesmata) ^jft i 

f^d’trdSttl^T : ^ d«tlfi5C*M W® *Tl^3 dStlfi^M* f^Td^Sttl^T *JFTI 

$v3c&i>iifi^ : PitefsKiWd* 9 %^ wr d^J ^r?*lf& <r? sfEt«r <ra 'siff ^d^i>iifB^ *tft i 

d<5JiMic^i>iifi>«i: PteOwimd* afs® wft c*r «r?*if&<% *rra«t <fft 'stff d^5raTC®wtfi5 I T wsper *jft i 

derwf&o d^rw: m-RNA >*ra w ftFT d^i^r ?u *rr d^tifN ’rs.'GSfaFfa sjpn, ^wt 9 !*?« *ofi> 
■i)VI$d^l 4^©^ FT d^fFff 

f^tPOTi^©: ^^^i^dBidsr^ ^bpf 'Q ^^5 d'^rst^Tra d’ttow ^rr 

f^f^'051^5': ^ ^1^1|PG^v5-^?f TiTW ^ ^ Wjp5 * 3 ® 3BT *t^T W ^ «P^ i 

: #Fra DNA d«iFF mRNA ^d?I^ ^ssrra ?tf®?nFF igmf^m ^ft i ^ 
stf^am DNA d©TF#^ \svix ^ 3j^ mRNA es ^hi^Qvs sji i 

tai*id s i*R: mRNA d^s Rwh ^?*r 5 t% ^?d^>i^d41%% w dsnfeT ^d’jW sjfsara' s rrsr^i^id°'i*r- 
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i> I cwg WsK-'il'CTtf C^P#? 

^ 5 . fakOw X 'sntcSr^feir 
^i oM*sm fJfel «fW5 ^Hfg? 

^ 5 . ^n^c&r-gfiwsr -«r. falsf-w 

vo i c^ft *tf^rFi i^r «m^? 

^ 5 . ^%^rpiTsr *r. sn^nFfW 

8 i ^%w « sti^t^i i<wc^ «trv^gir ttrj- 
i. fa'Sljiw 'Q c^ral%ft 
iL ■sntc^ferr«>ii$c^ifo«iit 
iil. c^rasflffa 'Q c^raf^ft 

Wi? «rfFTW5 ifff# ^f^5? 
^ 5 . i *T. i, ii 

<t i i«SrwfB<i> <rt w^s 5gw? 

<f. i -«r. ^ 

>i> i cw 4?i ?nw 


^ i c?tR5n§'Q^5 ^%^rFrw c^ft 
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b-1 c^rwrtrrF^ ?ft srn^>- 
c^imiRm t. wn^pr 


*t. (^rrarspfe 
«t. 

*t. 
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*1. ^Rftwrrsr 
*t. 80 s 
*1. WC^T 




^. >4£$rtiF3#^ ciifB^irr 


^r. ^ 


*T. i, ii, iii 

*T. 8 

\. OT^fFM 
*T. 100 s 

*r. w 3 






i I l^fij tfT'GTM W?J ?K'ir/- 1 s] Irpf^ sTtfStfs -srr f*lf§ fw I lTF%r ^Ttfik ■simTW faith's «OT*IH fsii% 
w sjri^feH *ter c<pr§tsr l«tMw w *n?r fw i 'ara on^s *n?r ^ 
^tFr f# wpstfm #<* ^tnjwra ®ftt writ i 

<!>. <^5FJ% 


*. -sn^cBi^fe^rw c <Fn?ra »t1%^ra w®rr c<k? 



w. wpiii c<m >iw ^t ^ftri^ ^rrwF# #w @fr^#sra w wrCt?- fwr^m ^r i 














































































































WRtWFT : 

^ i cm csttot orfms ‘fe^siflr ^r°E=rr wnpwr tmw op$m?T i & (wm 9 tirbn?rr w 
^r ^^rra?r ^%jj^rs^rf¥%'Nw^r mrw?r m«xq> wc^'Nwsri i 
<F. fifeflPGBl^©' #t? 

•*r. ?n$c<ji<?ii>ic<i> cstri^RT ^nt§ ^rr c<r? 

*t. *rt% cff^rr ijfik ^rc*iy « ^rq^a *rM% fafa w 1 
5T. ^#Mcq> ^ 'NwsRI ^IWTC'atT *F*r<F %am ^ 1 

o 1 fefi> ^ 2t J sf«Frra ttTG: 



<P. C^3(%f ^ #f? 

"< ^mS§TO wifw cm w cm? 

«t. fef A ^ slOrtiifU m 1 

*r. te^rMcm «tfsRrtfi> sff '#1 <wTcvm mrgt ^cq qc®T ^f*r *rtt w i- w 1 

8 1 m ^“f’QFrra ^55 TfpQ: 


A 

B 



q>. sn^Micsim cq> wtfmra qs?^? 

•*r. Bn^piiet'ic^ wr^prr# mr sji cm? 

*t. fear A 'Q B ^ ■stwj mfr\a >p*icm f^%r®r tcgsr m 1 
sr. A arc mVim qulm? ptstpt #q <wifH - ■sjftim m 1 
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